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IROQUOIS PULP & PAPER COMPANY 


oN 


OUTLINE ROTARY SCREFEYWV DRIVE 


Ht: P CG U anon Mee, 
Bel// SpeeQ 2780F PM 
Specified 


GOODYEAR BELT 
8 6ply BLUE STREAK 


presence of considerable moisture where the belt had to work, 
kept the lroquois Pulp & Paper Company, of McKeever, New 

y York, buying a new belt every 30 days for their rotary screen 
Rigi drive. That was before the G. T. M.—Goodyear Technical 
Man—analyzed the drive to determine what belt would do the 





Copyright 1920. by The Goodyear Tire & Rubber Co. 


20% More Production—and the G. T.M. © 


A quarter turn on short centers, a heavy crown pulley, and the Four months of Goodyear Blue Streak service—you will 


recall that previous belts wore out at the rate of one a month— 
not only cut belting cost by 50% but also established an oper- 
ating record of 20% increase in production. The men and ma- 
chines were going on with their work instead of waiting while the 
rotary screen had its belt taken up again. 


best work and last the longest time on it. A plant analysis which included a detailed study of every drive 


The G. T. M. based his recommendations not on the fact that 
he was a Goodyear man and had belts to sell, but on his practical 
knowledge of belting plus a careful study of every feature of each 
drive. He figured in all the factors that affected belt performance 
and life—30 horsepower to be transmitted, a drive from a 24-inch 
pulley on a line shaft to a 23-inch pulley on the rotary screen, a 
quarter turn on short centers—only 8 feet_a speed of 2,780 feet 


in the Iroquois plant was made at Supt. Archie Brown's sugges- 
tion, when the G. T. M. dropped in to see how the Goodyear 
Blue Streak was working. In line with the same scientific method 
of conserving and utilizing the full energy of the plant, the 
Company has installed Goodyear Hose and Goodyear Packing, 
confident of the same economical, long-lived service from them as 


from their Goodyear belt. 


per minute, and a heavy damp prevailing all the time. If you have a belt problem, involving either a single drive or an 


An &-inch, 6-ply Goodyear Blue Streak met the requirements. Its 
friction surface held the pulleys in a firm grip that prevented slip- 
page and transmitted full power. Subjected to the heavy moisture, 
it did not stretch. To the severe strain imposed by the duty on 
the quarter turn it responded with inbuilt strength and flexibility. 


entire plant, there is something of value for you in the Goodyear 
analysis idea. The G. T. M.'s time and experience are at your 
command without charge. If he specifies a Goodyear product, 
you may rely on its ability to do more and better work, over a 
longer period of time, at lowest final cost. 


Tue Goopyrear Tire & RuspBER COMPANY 
Offices Throughout the World 
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EA NAN AEA IEE ESE OO REEEEN A MRE 
Tried and proven service is shown by the universal adoption 
of G-E Motor Drive for building and operating our promi- 











nent public works. 








Star Service Records 


T the Panama Canal Dry Dock the 
performance of G-E motor-driven 
main, drainage and caisson pumps ex- 
ceeded all expectations and greatly 
reduces the time required for docking. 


At the New York Navy Yard the 
equipment illustrated above has given 
excellent satisfaction. Similar equip- 
ment was decided on for the Puget 
Sound Navy Yard and the Pearl Har- 
bor Naval Station, Hawaiian Islands 


At the Newport News Shipbuilding and 









Genera 






ffice O rwhp Wp 
Schenectady, NY. C BU hw 


Dry Dock Company, G-E motors have 
been in use on a dry-dock for a quarter 
century and are still in good condition. 


The Panama and New York State 
Barge Canals and other public works 
were built and are operated by power 
from G-E motors—the same kind of 
power which is ready to do your con- 
struction work. 


These service records are submitted for 
your consideration when purchasing 
electrical equipment. 





Sales Offices in 
all large cities 
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OR ages, now, a roof has been thought 

of as that part of a building which 
sheds water. Today, a roofing must be 
more than that. It must measure up to 
two added requirements to qualify as a 
modern building material—durability and 
fire-safety. 

But the questions — “‘How long will it 
last?”’’ and “‘Is it fire-saf2?’’—have their 
answers only in thc material of which a 
roofing is made. 

Logical, then, that Johns-Manville As- 
bestos should be chosen as the material 
for modern roofing. For this fibrous min- 


As! Ro é. Johns eral is permanently immune to heat or 

- “4 aes - + > cold, rain, snow or sleet. It cannot decay 
Ashest ’ ) b J 

Joh Ma e Asbestos or disintegrate—it is inherently durable. 


Ready Roofing, Johns-Man And as to fire-safety—you know that 
: ax? Asbestos simply cannot burn. 





A Roof should be more 


than an umbrella — 
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waterproof roof may last through several 
seasons of weather, but the roofing, the 
building and its contents, and even lives, 
may all go in a seven-minute rain of sparks. 

Not that a watertight roof isn’t impor- 
tant—roof leaks cause great damage—but 
why worry over roof leaks in the face of 
these facts: You can immerse Asbestos in 
water, but its fibres emerge unsaturated 
because they are literally stone, without 
affinity for moisture. Imagine these same 
fibres felted into flexible sheets, water- 
proofed with asphalts expertly blended. 

But, more than this, Johns-Manville As- 
bestos Roofing has, in the largest measure, 
those other properties—longer life, immu- 
nity from communicated fire. 

In the list on the left you will find the 
Johns-Manville Asbestos Roofing for your 


} } Mar le 
R isbe Roofing How important this is! For a thoroughly building. 
J Va shestos ° 
- si lip eat ier at fe H. W. JOHNS-MANVILLE CO., New York City 
\ snrougn Underwriter l ratories, 10 Factories — Branches in 63 Large Cities 


For Canada: Canadian Johns-Manville Co., Ltd., Toronto 
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and its allied products 


INSULATION . 
CEMENTS 
ROOFINGS 
PACKINGS 
LININGS 











OHNS-MANVILLE 


Serves in Conservation 
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Why Is Gasoline High ? ary engines, and in internal com 
tion engines of the Diesel type \ 


to the solid re 


ryVicN years age gasoline Was cheap 
| Those whose Tottori experienc ce 1909 1919 even when we get down 
dates back far enough will recall the : dues. there is a use for them, 
day when it first went above the ten-cent 
miurk And we nee? not go back ten 
yeurs to find a time when gasoline was 
gool—when it vaporized easily and 


So when we talk of increasing the 
ply of gasoline without going entirely out 
side the petroleum industry in search of 











om ; ‘ rome hew sources, there are but three possi 
ith f , en tee 8 The net result of ihe conditions exnibited beiow is that for every car run irom 
ay = Tene meade , con 

ee ee one barrel of gasoline in 1909, three cars must be run from one barrel today 
leaves today. In this day of high gaso- 
line and gasoline which only by toler- 


bilities which we may have in mind, T 
direct and obvious thing is to seek new 


supplies of petroleum; te get more ii 





line by getting more petroleum to make 









































































































ance escapes the epithet “bad,” it is dis —- " 
tinctly worth while to inquire why price it from To understand just what fas 
and quality have moved so rapidly in op , tors ure here involved we must look for a 
posite directions, and whether the pres- ig a Sage - rer Ree sheen Inoment into the circumstances wna 
ent conditions are to be permanent, 1% ; a given - or raw | Which petroleum comes into being and 
: la petroleum in 1909, today 
Gusoline, as we all know, is a prod- 1%, nine cars must be run from exploited commercially 
uct of petroleum, A good many of Us, hy, the same amount ef crudes Although classed as a mineral, petro 
however, have probably not realized DK leum is of organic origin It represents 
that gusoline is not the sole concern of KI the natural distillation products of plant 
the petroleum industry, or even its ;, and animals buried in the muds and ooze 
chief concern. Crude petroleum, in fact, of geologic time, It is therefore of almost 
is uv thick oily liquid of no definite com universal occurrence, but far from un 
position at all. It is not even a single versal in commercial qu 1 
chemical compound, but a highly com only available in these quantities where 
plex mixture of many compounds the rock formatior s such that the we 
mostly vdrocarbons, «a few sulfides and troleum from a compa ely large 1 
oxides and nitrutes According to the gion has drained off int ompar el 
part of the world it hich it is found, small pockets, there to be subseque 
and the circumstances of its origin and subjected to pressure of some so , 
treatment. it varies widely in just what 7 aera — when the pocket is tanped from above 
constituents are present and in just J oil will flow out 
what preportions. But in any event, al The situation is slightly At present the United States produces 
most all of these constituents evaporate relieved by the fact that about two-thirds of the world’s petrol 
with more or less euse at ordinary at- mo es barrel of gaso~- Of the other third, by far the larger par 
ine which we got in 1909 eo > 
mospheric temperatures from a given amount of is credited to Russia and Me mo The 
These various substances, however, all petroleum, today we get prospect of new fields of portanes 
possess different evaporating points, so 314 barrels ing opened up gets always les \ 
that the crude petroleum is left open prospect of making old fields ; 
and free to behave according to its na is practically zero For 
ture, its various “fractions,” as they are 1909 1919 vested, we must have pressure 
culle will pass off into thin air, one "4 the oil flow; but by flowing rallevs 
after another. The process of “refining” pressure—so the more we 
of which we hear so much consists mere well, the harder it is to ‘ vhiat sw lof 
ly in controlled and accelerated frac im F * in it. The remedy is dist tly not found 
tion! distillation, so that one after a in sinking more well ivy te tin 
other of the constituents pass off, the — pune ket: this reduces rather vay 
first followed by the ‘ essure in Che 
in order, to be col sastt. tawd 
ut the other side of . el re | eur 
ppauratus. The first h 'z roductior ' 
iter o go over is the iat t ’ E ; a ‘ 0 
ura gus which is ulways Pe zi j : af lo 
present in some proportion ; st “t} ce 1 I LM 
+} 4 . : AT 2 ' - 
f s is presen = a va 4 3 ee ; igs! i Fy | 
rious Lqul - rs of the eon ae ae 4 - a hal 
ieinna + acs es AW wt. im) t © oir eon : ) ' | 
is left only the solid residue ' . | 
of paraffin wax or asphalt, e pre 
us the cuse may be 
Al] e fractions are used 
r something. The gasoline 
W \ h we run ou no \ 
and airplanes s 
nere e of the fractions, 
yee uses wi re (>) 
Os i r because Tie i I 
1 ost imu itely 
Inportance ‘ I 
ss is the 1el-oil 
ch will not vol 
ily enoug to he ' 
€ ‘automoti ve en - D STATES ‘ yo * tr DIES Ye “ 16,8) $05,000 WORL : . 
£ ‘ which is burned in “Ans! fe - on ; iP Goanee "BBLS. oe paren ite 
sat BBLS. 4S 7 
st quantities inder -— 
oil-fired locomo The world’s output of petroleum in 1916. The white space represented as withdrawn by each well from the . 


sah nd ships and station oil-bearing strata beneath indicates a cube of volume proportional to the amount of oil for which it stands 
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, Trend of Motor Car Development 
New York, Saturday, April 17, 1920 
Munn & Co., 233 Broadway, New York Hk present ¢ high prices and the pros- 
reiut rr ‘ e cost of gasoline 
‘ ‘ é ! erm “ e chu 
~ i ‘ iil ! t Tht I ire Dur 
rec roug ‘ rrrierbile nufacturing 
“ | ! 1 ere Was au decided ef 
‘ t t eigl ‘ ‘ t hed secure 
‘ ‘ of tiles per gallo f fuel | Se 
! ‘ ix ! turers ure developing cars 
ides , ‘ eig ind power, whose fuel consumption 
If that of their wuVviel irs and 
, ats ‘ ‘ ‘ f oes The exceed SAMMP protec l one 
: ( nufacturer stated that the lighter eur, 
) ore uv 
f the number of Viilnders and onl two-thirds 
, e weight of their heavier cars, would nevertheless 
' show i round performance that was within 90 per 
‘ ta 1 Suen 
j e more powerful und heavier machine. 
: otewort thi: n the cuse of th medium 
‘y ine Cat riced curs ubove referred to, thre 
Building for the Future d object aimed at by the designing engineers was 
>| ' . = ; ‘ btain much greater lenge per gallon of fuel and 
; ” prepared to meet the inevituble increase in the 
h ‘ ‘ ae ) ot wiusoline fo this end bu lders ure disposed 
. , on the multi-eylinder engine in favor of four 
: , vlinders and raise the revolutions to from 2.700 
% , OOO per ninute Obtaining power through in 
. re seoor the speed factor means a proportionate reduc 
r are \ . ol f the weight factor, and experience has shown 
, ‘ ! The sume output of power a stil hblgrh r peed 
‘ ‘ be engine s far more economical than a liurger engine 
, nning at lower speed There are many elements 
ontribute to this economy, such as the small 
Wy size und light weight of the reciprocating parts and 
. , al e considerable reduction in cylinder leakage: and 
, \ aii é diliea nder lenkage, by the way, not only meuns increased 
; — wl consumption, but the gus which gets by into the 
‘ ¢ aneed nd runk cuse thins down the lubricating oil \ the 
‘ Never sulting effect of greater friction and more rapid weer 
- lon e bearing surfaces, 
, fax Bs ciate fa Recent developments in the production of aluminum 
earnate llovs of high tensile strength are having, and are 
ot thax ere wund to have, important results favorable to even 
: ane e pre gher speeds of revolution with all the attendant 
ae ‘ Mat ecom es and other advantages. Aluminum ailoy con 
‘ ‘ x rods with a tensile strength of 55000 pounds 
a ‘ ~ ire 1 have been made and tested on the 
, ey have stood up without any signs of fail 
: ‘ These rods show a saving of two-thirds in weight 
: , teel of equal strength. 
‘ The possession of an aluminum alloy of such great 
; oinenes ength opens up new possibilities in cylinder con 
ction, and good progress has been made in the 
P st year in the production of aluminum cylinders with 
we , remely n liners of steel The advantage of such 
, " , nders is that their capacity for radiation of heat is 
. , rds greater than that of iron. Although this is 
” orauble for water-cooled engines, it is ideal for 
sil hose that ure air cooled Consequently, it Is not sul 
ers rising to find that several automobile engineers con 
| ? : y sider it quite pos sible that we may see in the future an 
; , hot of the extended se of light, gh-speed, air-cooled engines 
- , , eo vhich will show a very high mileage per gallon of fuel. 
o? , eral More than one of the new cars is equipped with a 
t _ evice for pre-heating the fuel, and it is claimed that 
ey are showing i very decided reduction in fuel 
ed | onsumption It is evident from the above that the 
; ' neg el question is the dominating question in automobile 
HH ug esig nd there is reason to believe that, for some 
’ come, the increasing fuel cost will be fairly 
, , set by the red on in fuel consumption It 
. ” e borne in mind that f saving does not rest 
engine tself, simes ® lighter cars will im 
‘ ienvY service neo he tires. and, indeed, 
, ‘ e whole structure of the car 
i \ 
Taking Chances 
thy ] h time that we stopped taking gamblers’ 
‘ es with our National safety We insure our 
ew ldings, w not our cou! ‘ Especiall s by 
ersal Training we can insure it on the endowmer! 
the pl vhich not only provides insurance but 
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returns the premiums with interest. The truth is thiut 


we owe our ha 


tienal independence and sufety to good 
luck and 3,000 miles of water, 


We won the Revolution: because England was i 


volved in Kuropean wars and because of the difficulties, 
in the days of sailing vessels, of operations across 
ah ocea AMM rn les wide: also beenuse many of th 
vyreut popular English leaders vere opposed to the 


policy of King George IIT and his minister, Lord North 

The war with France in 1802 was on paper only. In 
the war of 1812, England was under much the same 
difficulties as in the Revolution Our capital was 
burned and the result was little better than a draw. 
We quickly won the Mexicun War because the hand 


ful of disciplined troops and trained officers that we 


had were sufficient. In the Civil War, both sides were 
Inprepared and the victory fell, as was inevitable, to 
he side that had the navy and the faetories. 

The war with Spain was really a naval war and 
was won by us because our Nuvy was suflicientiy pre 
pared for the particular emergney while the Spanis 
ships were but death traps for their gallant sailors 

Our three serious wars the Revolution, the war o 
ISt2 and the Civil War—could have been successfull) 
terminated in short order, with small loss of life and a 
trifling cost by a single army corps Cor less ) property 
trained, led and supplied. Lack of preparation dragged 
these wars out for years, left the result to mere chance 
and cost us dear in blood and treasure, 

Shall National defense continue to be neglected on 
uny theory that there will never again be war? The 
April issue of the National Service magazine chronicles 
some fourteen wars now in progress. The suggestion 
was mnmide in the House of Representatives that it is 
unnecessary to provide for National defense because 
we always have the veterans. The slogan of this pre 
posul is “Let the veterans do it: they know how. 
Apart from the obvious unfairness of any such pro 
posal, it is clear that if the veterans are to be drafted 
to fight our future wars the necessary draft law 
should be passed at once, because everyone has learned 
the folly of waiting to prepare until once war is: de 
clared. 

It was for the principles enunciated by the Senate 


bill for Universal Training, as discussed elsewhere i 


this issue, that the Military Training Camps Associa 
tion and others contended befere the war. Under the 
general upathy toward questions of Natioral defense 
then prevailing, the best that could be accomplished 
was the giving of a month’s training to some 22,000 
men, chiefly at their own expense, in the civilian train 
ing camps of 1913, 1914. 1915 and 1916. 

Though Universal Training legislation was drafted 
long before the war, the selective draft act was not 
passed until May 18, 1917, or nearly six weeks after 
war was declared and the first drafted men from the 
500,000 quota did not reach camp until October of 
1917, and the last until February, 1918 It was not 
until July, 1918, that the first 150,000 men were ready 
for battle in France. Within three months thereafter, 
that is by October, 1918, we had already about broken 
down in revlacements—both officers and men—and men 
who had never fired a rifle or worn a gas mask were 
being fed into the firing line to sacrifice their lives 
often unnecessarily. <A little more fighting and our 
army would have been made up chietly of untrained men 
Our men fought with foreign artillery, machine guns, 
ummunition, tanks and airplanes, and were otherwise 
largely supplied by foreign help and with foreign 
motor trucks. The war was over, thanks to the tenacity 
of the Allies and the moral and industrial collapse ot 
Germany, before our munitions, contracted for at stag 
gering expense, could be produced and transported. 

Our program was to land 4,000,000 men in France 
with supplies at the rate of 25,000 tons a day for each 
million men, or an ultimate total of 100,000 tons a 
day At the close of the war we had over 2,000,000 
men in France, but had never landed an average of 
more than about 26,000 tons of supplies a day, thoug 
we had not yet really begun to ship artillery, cannon, 
mmunition and tanks and were far behind in re 
quirements for motor trucks, railway rolling stock 


engineering material, animals and forage. 
} 


Let us stop risking our National safety aod insure 
| . 


t by an adequate and American system of defense 


We can do this by passing Senate hill No. 3.792 
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Automobile 

The Paris Traffic Tangle was recently attacked, by 
request, by an American officer who undertook to in- 
struct the French policemen in the American system. 
All went well until the first occasion on which a driver 
The outraged 
officer at once abandoned his station to engage in pur- 
suit, and traffic regulation on that particular corner 
promptly went to the dogs. 


fajled to observe the “cop's” signal. 


A Non-Chattering Clutch of the single-plate dry- 
disk type has just been put on the market by an 
American concern. A simple adjustment of the friction 
disks compensates for wear, while the rapid and posi- 
tive disengagement is claimed to eliminate any drag- 
Misalinement between 
transmission and engine is taken care of without any 
possibility of binding on disengaging. 


ging tendency when releasing. 


Ignition MagnetoInstallation.—Gear drive is the 
best method of driving a magneto armature and direct 
spur-gear connection is better than either bevel or 
spiral gear trains because it is the best wearing form 
of gearing. Silent chains may be used for driving if 
some form of adjustment is provided to compensate 
for chain stretch, When a magneto is driven by a 
shaft, it is customary to provide some sort of a uni- 
versal joint or Oldham coupling between the armature 
and the driving member in order that any inaccuracies 
in alinement of the driving shaft will not stress the ball 
bearings supporting the armature. It is desirable to 
protect the instrument from oil or water by placing it 
in a case of rubber or leather and in modern types, the 
contact breaker and distributor housings are closed by 
easily removed dust-tight coverings. 


Wear on Roads by Heavy Trucks.—To determine 
the destructive effect of heavily loaded auto trucks on 
highways and streets, and to meet the demand for 
data on the design of road surfaces and foundations 
to withstand such heavy traffic, a series of experiments 
is being conducted by the Bureau of Public Roads to 
determine the impact of auto trucks on foads. The 
most striking single development in the highway field 
in 1918 was the tremendous increase in motor truck 
traffic. Five years ago heavy motor trucks were few 
in number and limited practically entirely to the paved 
streets of larger cities. These vehicles now comprise 
probably 4 to 5 per cent of the grand total of all motor 
vehicles and are to be found wherever traffic conditions 
permit profitable use. But very few roads were de- 
signed to carry any large volume of this class of traffic. 
Consequently, the cost of adequate maintenance was in- 
creased greatly during the year. In many places the 
damage claimed to be due to the incessant pounding 
of these fast and heavy vehicles was so great as to 
Roads must be built 
to stand the new traffic as these motor vehicles are now 
a necessity in our daily life so it is expected that in- 
formation of value will be obtained from these tests. 


require complete reconstruction, 


Roller Contact Timer Troubles.—When a _ timer 
of the roller contact form is used, ignition is apt to be 
irregular should the spring attached to the end of the 
roller arm break. If the interior of the device is 
filled with dirty oil, the current is apt to be short- 
circuited. If the device has been oiled with a lubri- 
cant having too much body. the roller is not apt to 
make good contact with the metal segments and igni- 
tion will be erratic. Depreciation in the bearing pin on 
which the roller rotates or of the fulcrum pin on which 
the roller arm swings will also result in irregular ig- 
nition. If the motor runs steadily at low speeds but 
misses fire at high speeds, and the trouble has been 
traced to the timber, it is necessary to feel around the 
inside of the fiber ring with the finger to see that this 
is smooth and perfectly round, and that the contact 
block faces are flush with the surface of the ring. If 
the blocks are worn below the surface of the ring, the 
roller is apt to jump the space at high speeds due to 
the low block and not establish an electrical contact. 
At low speeds the tension of the spring is sufficient to 
keep the roller bearing against the contact blocks, as it 
will follow the irregular contour of the timer interior 
without difficulty. If the segments are badly worn and 
the fiber ring roughened, the timer casing should be 
chucked in a lathe or grinding machine and the in- 
terior ground smooth and perfectly round with a small 
emery wheel. 
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Astronomy 


The South American Observing Station of the 
Smithsonian Astrophysical Observatory, located at 
Calama, Chile, will be taken over by the meteorological 
service of Argentina, if tentative arrangements already 
made to this end are approved by the Argentine Gov- 
ernment. This transfer would set free funds of the 
Smithsonian Institution for a selar station in Egypt. 

A Committee on Stellar Parallaxes was appointed 
at the initial meeting of the International Astronomical 
Union, held in Brussels last July. All the institutions 
in the United States which are actively engaged in 
stellar parallax work are represented in the member- 
ship of the international committee, and thus the cor- 
responding committee of the American Astronomical 
Society appears to have become superfluous. 

New Asteroids and Their Orbits.—According to 
Dr. Cohn’s annual report on the minor planets, pub- 
lished in Astronomische Nachrichten, two of those to 
which numbers have recently been assigned have orbits 
of special interest; viz., No. 898, on account of its high 
eccentricity, amounting to nearly 0.4, and No. 911, 
which is the sixth known member of the Trojan group, 
the mean motions of which are the same as that of Ju- 
piter. Nos. 895 and 914 are remarkable for large in- 
clinations, exceeding 25 degrees in each case. There 
are now 914 of these little bodies to which permanent 
numbers have been assigned, besides several hundred 
others which have not yet been adequately observed. 

Accurate Meteor Orbits.—Prof. C. P. Olivier, presi- 
dent of the American Meteor Society, calls attention in 
a recent paper to the fact that we have, as yet, little 
This fact, 
he says, needs to be emphasized, since in textbooks as 
well as in memoirs we find discussions of the orbits 
of meteors in which they are classified according to 
what conic section they belong to, as though such facts 
were certainly known. In many of these cases a 
change of only a tenth of a second of time would have 
totally changed the elements of the orbits, and in ex- 
cessively few cases would an observer claim so great 
an accuracy in his estimation. An instrument for 
making accurate observations of meteor paths is ur- 
gently needed. Such an instrument was planned by 
the late Prof. Cleveland Abbe, and Prof. Olivier hopes 
that funds may be secured for making instruments 
according to the plans and giving them a thorough test. 

The Young Moon Seen as a Circle.—A paper by 
T. L. MacDonald, read before the British Astronomical 
Assocation, bright 
border along the lark limb of the young moon. Accord- 
ing to Mr. MacDonald this luminosity, which is not 
visible in all lunations, has a more or less line-like ap- 
pearance, and is decidedly brighter than the ordinary 
earthshine, which always illuminates the darker part 
of the young moon. The bright border varies in length, 
not always extending as far as the horns of the lunar 
crescent, and certain nearly circular swellings of in- 
tensified brightness have been noted. In general the 
border is most sharply defined when the moon is 2% 
days old, and it begins to become diffuse the third day 
of the lunation. 3v the seventh day it is barely dis- 
tinguishable. Commenting on these observations, Mr. 
Harold Thomson stated that he had observed the bright 
border with the naked eye, but it disappeared in the 
telescope. 

Naval Observatory Time Signals.—To illustrate the 
accuracy of the time signals sent out by the U. S. 
Naval Observatory, especially as distributed by wire 
less, Mr. C. C. Wylie, of the observatory staff, has re- 
cently cited the record of a specimen month (Febru- 
ary, 1919). Each signal is recorded on the chrono- 
graph with the standard clock so that the error may 
be accurately determined. The errors in setting the 
transmitting clock were almost negligible; viz., 2 of 
0.02 sec., 21 of 0.01 sec., and 5 of 0.00 sec. Due to erro- 
neously forecasting the rate of the standard clock 
there were, however, larger errors, the maximum be- 
ing 0.08 sec. To the signals from the three wireless 
stations operated by the transmitting clock of the 
observatory the corrections for lag have been deter- 
mined as follows: Arlington, +-0.02 sec.; Great Lakes, 
+0.10 sec.; Key West, +0.28 sec. Whenever great ac- 
curacy is required, it is advisable to use the messages 
distributed by wireless rather than those sent over 
the ordinary telegraph lines. 


accurate knowledge about meteor orbits. 


discusses the appearance of a 


Engineering 

Electrification in Brazil is receiving consideruble 
stimulus from the work on the Paulista Railroad 
Engineering service has already been enlisted in the 
United States, and a contract made for the power to 
be consumed when the project is finished The mini 
mum consumption specified in this contract is 8,400,000 
kilowatt-hours, with a possible increase to a maxinium 
of 20,000,000, 


Building Construction in Malaya.—lIt is reported 
that reinforced concrete is being adopted to a large ex 
tent in the Straits Settlements and nearby regions in 
aun attempt to solve the problem caused by the shortage 
of houses; and that this is occurring net only in the 
case of dwellings but in other directions, such as the 


construction of a ferryboat to convey the railroad 
across the Johore Straits. A number of bridges will 
also be built of this material during the coming year 
The manufacture of bricks and tiles is alse booming 


in this part of the world. 


After a Flood that had severed all communication 
between the two halves of West Point, Ga., which 
straddles the Chattahoochee River, some interesting 
emergency measures were taken. The side of the town 
across the river from the reservoir was connected up 
again with the water supply by hanging a four-inch 
main on the wreck of the bridge. ‘Through traffic over 
the bridge had been considerable, and this was ac 
commodated by two ferryboats thrown 
short order. In connection with the suspended water 
main, an aerial board-walk was likewise instalied to 
take care of pedestrian traffic across the river 


together in 


Concrete Tanks for Water Storage.—The test of 
tanks of 1.2:4 mixture, undertaken by the Bureau of 
Standards, has been discontinued after 150 days, be 
cause the curves showing the daily loss of water have 
taken the form of straight lines, showing that this loss 
has become constant. The tanks, although showing 
actual loss due to water penetrating the concrete, 
kept this loss down to such a low figure that the ex 
terior of the tanks was always dust dry It would 
seem from this that, though the head of water amounted 
to 35 feet, the 1:2:4 concrete is sufficiently 
proof for water storage. 


water 


Cement Fiber, a product made in the past in France 
and Germany, but not commercially in this country, 
could be made a by-product of American cement plants 
Since it will not rust like corrugated iron, it is de 
sirable for building in the tropics or in damp climate 
In addition to being thus free from atmospheric action 
the fiber is non-combustible; and its superiority to 
corrugated iron is emphasized by the fact that it con 
ducts neither heat nor electricty. Although it can be 


sawed, filed, perforated and nailed, even along the 


edge, it can be neither split nor broken readil) and 
exposure to the elements serves merely to make it 
harder. 


ally and sold more cheaply 


The product can be manufactured economic 
than metal articles for 
similar purposes, 


The reconstruc-’ 


Restoration of Belgian Railroads.— 
tion of tracks, bridges, tunnels, embankments, etc., on 


the roads of Belgium since the armistice has be: 


all that could be desired; but the restoration of the 
rolling steck has progressed less favorably in fact it 
is the acute shortage of rolling stock that today con 
trols the situation and hinders the reviving industric 

of the country. The locomotives in active operation 
show a decrease from 3,757 in July, 1914, to 2.479 at a 
recent date. Cars likewise show a shortage n vite 
of the presence of many reclaimed cars from Ger 


many, which are in anything but the best of con¢ 
tion. Since the early part of October trains have bee 
running over all lines that were in operation at th 
outbreak of the war, though in some 
track 


being. Of tunnels and bridges destroyed during the 


cases 
lines have become single track for the time 
war 746 have been completely restored and 594 pro 


visionally replaced. Prewar schedules, however, have 


quite generally failed of complete re-establishment, 


even on the lines which are in the best shape. This is 
due in the main to the lack of equipment. There is a 
good deal of friction between the beet and the coal 
traffic, each claiming precedence over the other—the 
one because of the importance of the sugar industry to 
Belgium and the other for obvious 


reasons, 
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House Surgery in the Building Crisis 
| ae fe) 
The Remodeling of Old and Obsolete Houses to Create Pleasing Modern Dwellings 
By C. L. Edholm 
VV ‘ ! ens | i t floors and wit structure after the exterior has been rebuilt. An arch- 
el rranged kitch itetural jumble of gables and porches was cleared up, 
st gz Il \ ‘ <tles, seventies and a love Italian villa replaced it. A typical New 
' e hopeless we ome England farm house that looked as bleak and depress 
‘ ing as hard winter, was rebuilt so that it had a 
“ é ( emled mcges mrimn v lhoospritiantole effect, while retaining the 
‘ ‘ ‘ s the house, uppearance of a farm hous« Only it made vou think 
‘ s ‘ walls Ver) of springtime on the farm, and apple blossoms and 
) oo ‘ ‘ ‘ subs illy It thar erussy me ows, instead of frozen slush. The photo- 
II ‘ ont nd well seusoned graphs ig out the difference very clearl Without 
| es ‘ ‘ lecnudes he «artis sion cof a builder such as Mr. Davison, 
‘ \ . t ise the mod this le ‘ vould have gone the way of other 
‘ wv ove Pesudiel ‘ Ouse that are so frequet tly seen 
‘ in New Ene ! mt today it is a comfortable and 
‘) ex iL | GUSeCS s phenciel ts t ce, Villi SINT@@CL Pools, pole tv of tuaths, 
t - ’ orl If SETViTLES irters, lurge quest rooms and living rooms, 
i f today wor think it possible to live 2. The bleak farm house of the first picture after the doctor of old houses had practiced his arts on it 
i 1 dark, narrow passage and a steep flight of stairs 4. The same hallway after the application of house surgery 
Attractive bedrooms in a remodelled farm house 
How the house-surgeon works to transform old and seemingly hopeless houses into attractive, modern dwellings 
‘ ene eles ¢ wiring is added, it ivy be attached to the sur It is serving its purpose instead of going to wreek and 
een e of the walls, and the ugly gas chandeliers re- ruin, 
t By } iwork additions, the old house simply The interior of this house was a matter of difficulty 
site i ses its remnant of good looks, and the occupants are because the ceilings were very low, but the view of one 
| duavs " ed ve eullers because the home is so shabby of the connecting suits shows that a skillful decorator 
only one House surgery is not patchwork at all, but begins can solve such difficulties. House surgery is a matter 
the ' omplete study of the house, without and of interior decoration as well as rebuilding, for the 
Like \ and recep within, » determine what possibilities there may be final result is to be a.home that is beautiful as well as 
‘ | lal time l in the shell The foundations, walls and roofs are livable, and it is not only a matter of shifting partitions 
staircase examined to strengthen them if required. The entire und adding conveniences, but arranging attractive col 
a fl v place ) outline of the dwelling may be changed, old fashioned ors and lines in the furnishing and hangings 

possible owers and turrets may be lopped off: verandas re- One reason for the modern housewife’s dislike for the 
eerful ! moved and replaced by sun parlors: meaningless dec old-style house is the ugly, depressing and faded colors 


linger, whilk orations and “gingerbread” ornament taken down and 
more artistic style substituted. 


Often the house is not to be recognized as the same 





of the interiors dating a generation back. So a case 
of thoroughgoing house surgery would include a new 


Continued on page 4¢ 
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Diaphragm cells installed on the wall of a 
concrete dam 


Details of the diaphragm cell for determining 
soil pressure 


Apparatus connected with the diaphragm cells and indicating 
pressure at al! points 


Details of the newly-introduced diaphragm cell which indicates the pressure at different points of a dam 


Is the Dam Safe ? 
By S. R. Winters 
\ RECURRENCE of the 


destructive to life and prop 


Dayton, Ohio, flood and 


similar inundations 


erty, due to the collapse of enormous dans, may be 


averted if the possibilities of a mechanism designed by 
A. T. Goldbeck and E. B 
of Public Roads are fully 


visualized in an instrument for 


Smith of the U. S. Bureau 


realized. Essentially, the 
screntifie discovery ~ 
uecurately measuring pressures produced by granular 
permitting of the control of 


during construction so that they may 


materials and thereby 
eurth 


suifely 


dams 
Withstand future floods 

Of course, the instrument is impotet t to control river 
from convulsions, 


a helpful 


construction and thus avert floods similar to the Johns 


overflows o1 lisusters earthquake 


but should prove agency in making for safe 
town, Pa., catastrophe of ISS9, wherein this flourish 


ing manufacturing center was annihilated by the burst 


ing of a dam ten miles above the town, As safety 
control, five flood-protection dams in the Miami Valley, 
Ohio, now in the course of construction are being 


equipped with these soil-pressure cells, the experiments 
un exhaustive study of durable 
engineering skill in the building of 
n the Miami Conservancy District. 
ut varying depths in a liquid 
is no untried process nor is it difficult of attainment, 


forming the basis for 
materials and 
“safety-first” 


dams 
Determining pressures 


but the pressures due to granular materials are exceed 


ingly difficult of comprehension, with scientifie preci- 
sion. Chief of the obstacles in the way of obtaining 


correct measurements of the earth fills is the weighing 
instrument itself—it must 
viate disturbance of the earth or other granular sub- 
during the 
the instrument of the U. 8S. 


be so equipped as. te ob- 


stun process of pressure-meusurement, 


Seemingly, Bureau of Pub 


Moreover, the ob 
server may tuke his readings even though the pressure 
cell is buried 100 feet deep in the earth. 

buried in the cores of the Miam 


lie Roads surmounts this obstacle 


Pressure cells ure 
Conservancy District dams at 10-foot vertical intervals 


as a method of obtaining the changing nature of the 


materials Three wooden towers are stationed at 
three points embracing the width of the core, the pres 
sure cells being hung within these towers by wires 
counter-weighted over sheaves at the top This ar 
rangement permits any cell to move in harmony with 


the surrounding soil as it settles, Cells are not fast 
however, in the middle tower lateral 


10- foot 


ened laterally 


pressure cells can be located at intervals and 
vertical pressure cells at spaces of 30 feet distance. In 
the other towers the intervals will be 
10 and 40 feet An 


is elevated from each cell to the tower 


corresponding 
uirpipe containing also an electric 
indicator wire 
top where the observation readings are taken 

Briefly described, the soil-pressure measuring instru 
iron, 


diameter as corresponding in size to that 


ment cousists of an air-tight cell made of cast 
visualized in 
of a saucer, The top portion of the cell is attached to 
the bottom compartment by means of an extremely thin 
which 
paper and comparatively as flexible 


brass diaphragm 
Water proot CON 
ering protects the cell from moisture. Leading into the 
cell is a small airpipe through which is also laid an 
electric wire, 

Suppose you desire to ascevtuin the pressure meas 
First attach the in 
strument to the wall before the earth fill is placed in 
contact with the wall, and the small pipes leading from 
the cells are laid up to the top of the wall. After the 
earth fill is made, readings of the pressure are taken 
by use of an indicating box in the following fashion : 


urements of a high retaining wall: 


Continued on page 432) 


is about as thick as a strip of 


California’s Power Famine 
By Charles W. Geiger 


4 pre Waiter power shortage n Califori atthe 
present time is said te be the most seriou thy 
history of the State Not since ISol lis ther Pon 
such a lack of ruin. Due to the inpreceden tec li 
ull of the big power companies serving San Ft 0, 
Oakland and other large cities naw are compell 
utilize their steam plants to generate nearls If the 
load Such use of steam plants as auxiliar of 
hydroelectric plants by the Califor 1 comp 
the normal condition etween midsummet ind e 
early rains in winter, but this vea ” 
tinuing dry spell the pressure ) i i 
has become a great deal heavie siti 
continuing longer 

Ordinarily about 2S per cent of he nower ( 
fornia is generated by the steam j x Lus 
27 per cent of the power used in the north ¥y yenel 
ated by steam plants, 18 per cent by hydroeles 


from water Dnipounded Ih storage reservolrs i 1 O00 pet 


cent by hydroelectric Plants from the unregul flow 
of the streams. Heavy rainfall during the eX wo 
months may fill the reservoirs, but the sease sno 
so far advanced that there is hardly ehance that t 
stream flows—the most important facter in the DO Y 
situation—can be brought up to normal Power shor 
age will become acute early in June and will not be 
relieved until the rains commence in the full or nrer 


of 1920 


Users of electric power up and down t) 


in the city of Fresno began on February 6th the shift 
to night work in order to conserve the elect: 1» 


and aid in the shortage which is prevalen 
valley, as well as in the entire state Most o 


Contir raion pre 

















Left: New horizontal turbine of 15,000 kilowatts capacity in foreground, contrasted with a 3,500-kilowatt reciprocating-engine driven generator in the extreme background. which formed the 


original equipment of the station 


Right 4 closer view of the huge new 


turbine 


Oil-burning steam-power plant recently completed in the California oil fields, just in time partly to relieve the serious hydroelectric shortage due to the dry season 
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Klmer Sperry 


600,000,000 candle-power Right 








Elmer E. Sperry and two of his products 


A complete gyro-compass outfit, with the tell-tale instruments for distribution throughout the ship 


The Romance of Invention—XI 


By C. H. Claudy 


epaen f the sy x wheel is parallel to the meridian, so 
f ure that the axis of the wheel points true north and south 
e of ‘ It was this principle which Mr. Sperry employed. 
ost equ The result is the gyroscope compass, which has en 
ne whe tirely superseded the magnetic compass on all sub 
of hig marines, destroyers and battleships and is rapidly re 
Is the plicing them of all merchant ships of unv size and 
Ist il pretensions, 
the m Inasmuch as the Sperry gyroscope compass is a deli 
bie ite, somewhat complicated and expensive instrument 
thie Tn requiring electrical power for the propulsion of its 


The Man Who Harnessed the Motion of the Earth 


changing the strength of their magnetic influence or 
even reversing it (as happens with a big gun every 
time it is fired). 

The power which keeps a Sperry gyroscopic compass 
pointing to the true north is the power of gravity and 
the changeless revolution of the earth around its axis. 
No gunfire, no ship rolling, no change of course, no 
alterations in the magnetic value of the mass of the 
ship affect the gyroscope. So long as the little wheel 
or wheels are kept spinning, the compass points to the 
and so do the other tell-tale compasses, 
from one to thirty-five in number, dis- 
tributed about the ship, all electrically 


true north 








ELL is a telephone engineer; Wright and Curtiss are aviation engineers; 


connected to the Master Compass. 


It all sounds very simple Given a 


piece of apparatus which points its axis 


Baekeland is a chemist; Sprague an electrician; Pupin a physicist. | to the true north and nothing apparently 


These men have many inventions to their credit, each in his field; || 
seldom or never do they venture outside that field. But Sperry is a third || 
example of that catholicity of inventive effort for which Edison stands in the || 
public mind, and of which Acheson is convicted in the tenth article of the | 
Everybody connects his name with the searchlight and with 
the gyroscope; everybody does not know that in addition he has to his credit 


present Series. 


could be simpler than to attach a compass 

ird to the frame and call it a compass. 
But between the theory and demonstra- 
tion with a toy compass, and the complete 
apparatus, lay a world of mechanics to 
conquer and a hundred problems of prac- 


tice to solve. A gyroscope does not whirl 


fundamental advances in mining machinery, storage batteries, oil engines, over and point true north as if possessed 
electric automobiles, electrochemistry, and various other lines. Like Edison of magic. It takes a considerable period 
and Acheson, he seems to invent because he just can’t help it—not merely of time to swing to the true north. If 
because he is doing pioneer work in his chosen, special field and a pioneer is left alone it will swing past the true 


bound to strike on things new and useful. So in the case of Sperry far more 
than in that of most of the men whom we have used to exemplify the romance 
of invention, we may deliberately withhold the title of “ engineer" and as de- 


liberately apply that of * inventor.’’—Tue Epiror. 


north, stop, swing the other way and so, 
surely but very slowly finally come to 
rest pointing its axis to the axis of the 
earth. jut a compass must be quickly 
responsive. 


A magnetic compass card is supported 

















1 pos “vroscope wheel, and of course subject to such derange 
ixis of ments as mm: come to any piece of machinery not 
1 the re properly cared for it may occur to some to wonder 
it angle why so elaborate a piece of apparatus should be pre 
ferred to the much more simple magnetic compass. 
the re The answer is easy A magnetic compass doesn’t 
a small point to the true north at any time, but to the mag 
gravity netic north, and a magnetic compass is subject to wild 
A spir vagaries on steel ships—especially and particularly 


battleships, where huge masses of steel are constantly 
shifted in position (the great guns In a turret) and 


direction 
gravity, 
where some of those masses of steel are constantly 


the AXIS 


so that the needles beneath may turn it 
with the least effort. A magnetic com- 
pass card and needles are very light. A gyroscope is a 
heavy piece of apparatus; wheels and electric motors 
cannot be made without weight. If all this apparatus 
is to be made quickly responsive it must be, first, 
delicately balanced; and.second, moved mechanically 
in response to the gent'e, slow effort of the gyroscope 
itself to keep parallel to the earth's axis. No pivot, no 
matter how delicate, will do, because of weight and 
the possibility of wear or breakage. Mr. Sperry solved 
the difficulty by suspending his apparatus with a fine 
piano wire. And to keep the piano wire from twisting 


(Continued on page 434) 
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At the Rock Bottom of Matter 


A Popular Explanation of a Much Discussed T heory Based on New Discoveries 


“VEN the ancient Greeks thought of matter us 
E being made up of atoms, but they did not know 
how to prove it. For the last century the science of 
chemistry has been based upon the theory of atoms. 
However, during the last twenty years we have come 
to count atoms, to meusure their diameters, and deter- 
mine their exact motions, till the charsactcristics of 
matter and in fact nearly all natural phenemena are 
thus the result of the behavior of the individual utoms. 
We can no more understand such phenomena without 
tuking into account the nature of the atoms than we 
could hope to understand politics without a knowledge 
of human traits. The future development of science 
und even of its practical applications thus depends 
in large measure upon our familiarity with the char- 
acteristics of individual atoms. We must learn to 
know the structure of the atoms and the way in which 
they act on each other. The following theory is a step 
in this direction and serves to correlate a mass of 
hitherto disconnected chemical facts and to put chem- 
istry on a more rationalistic basis. 

According to our present views, all forms of matter 
ure built up of atoms, but we no longer regard these 
atoms as indivisible nor even as simple structures, If 
a lump of ordinary matter the size of a baseball could 
he magnified to the size of the eurth, the atoms in if 
would then have become about the size of baseballs. In 


other words, an utom s about us big compared to a 


baseball as the baseball is when compared to the earth. 
Che atoms are constructed of particles of positive and 
negative electricity arranged in every open structure. 
All the positive electricity is concentrated into a very 
small particle, called the nucleus, located at the cen- 


er of the atom. The negative electricity exists in 
the form of electrons which arrange themselves in 
space about the nucleus The size of the electrons 
und nucleus is small compared with that of the atom 
itself. Thus, if we imagine an atom magnified until 


it has a diameter of one mile, the electrons would be 


ihout tive feet in dinmeter, while the nucleus at the 
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The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
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Our Navy, as Built and Building, Most Powerful 
in the World 
To the Editor of the Scienriric AMERICAN: 
In view of the present discussion of our naval pro 




















gram, the following comparison of the relative strength 
of our navy and that of Great Britain, when our pres- 
ent construction is completed, may be of interest. I 
have not previously seen it made. The data is based 
on Jane’s “Fighting Ships,” 1919, and equally reliable 
sOoUTCeS 

In 19238 the total displacement of the English dread- 
noughts, including those which will probably soon be 
broken up, will be 785,000 tons; of ours 840,000) tons, 
In batth«cruiser tonnage the totals will be 230,000 and 
260,000 tons respectively, excluding the British “In 
domitable” which is for sale, and the light battle 
cruisers of the “Courageous” class which have been con 
verted into seaplane tenders. The total battle fleet of 
Great Britain will, therefore, dispace 1,025,000) tons; 
that of the United States 1,100,000 tons, or 7 per cent 
The weight of a broadside salvo from their big 
from ours 5S0,000, 


more, 
2uns will be about 175.000 pounds; 
or 25 per cent more 

Add to this the fact that the average age of the 
individual American ship will only be 4%) years from 
completion; that of the British 10 years. At the very 
moderate allowance of 5 per cent depreciation of the 
total, each year, to represent both wear on material and 
hsolescence of design, the total efficiency of the Brit 
ish tonnage must be reduced one-fourth compared with 
ours. (Over half our fleet has been designed since 
Jutland, and only one British vessel, the “Hood.” ) 
Our battle fleet is thus found to be 43 per cent, nearly 
half again stronger than the English. Our displace- 
ment will be concentrated in 33 ships against 42, which 


increases the advantage 
As to the other types, we both have about 325,000 


By Dr. Irving Langmuir 








R. LANGMUIR, one of the foremost 

physicists of the country, has been awarded 

the William H. Nichols Medal for 1919, 
by the American Chemical Society. He is 
assistant director of the Research Laboratory of 
the General Electric Company, and a graduate 
of Columbia University and the University of 
Gottingen.—Tue Eprior. 




















center would be oyly the size of an ordinary walnut. 

The electrons in different kinds of atoms are alike, 
but there are as many different kinds of nuclei us 
there are chemical elements, that is, about 92 in all 
These differ from one another only in the amount of 
positive electricity thew?contain. Thus for the sim 
plest element, hydrogen, the nucleus has a unit positive 
charge which is able to neutralize the charge of a single 
electron, A hydrogensatom then consists merely of 
the nucleus and a single electron. The next element, 
helium, haus a nucleus with a double positive charge 
and the atom thus contains two electrons. In a sim 
ilar way we find that the atoms of carbon have six 
electrons While oxygen has eight, aluminum thirteen, 
sulfur sixteen, iron twenty-six, copper twenty-nine, 
silver forty-seven, gold seventy-nine, lead eighty-two, 
and radium eighty-eight electrons, 

These electrons do not revolve around the nucleus 
the way the earth revolves around the sun, but they 
are arranged in three dimensions in a series of layers 
or concentric shells surrounding the nucleus. The 
electrons are probably not stationary but each = re- 
volves in its own orbit about a certain equilibrium po 
sition. However, as we do not yet know much about 
these orbits, we can speak of the positions of the elec 


tons of modern destroyers. The data concerning sub 
murines is less reliable, but we are building rapidly 
and England is scrapping several groups, so the totals 
must be nearly equal In modern light cruisers Eng 
land will have sixty vessels totaling 300,000) tons 
against our ten and 75,000) tons, 

In the air we are outclassed in both dirigibles and 
seuplanes, but even these advantages could hardly 
balance a 3 to 2 difference in the main fleets, 

From these general figures it may be seen that, by 
1923, we will have the most powerful navy in the 
world without laying down another keel. Great Brit 
ain is planning no new construction for several years 

BRANDON BARRINGER 


Princeton University 


The Milk Situation 
To the Editor of the Scientiric AMERICAN? 

The slap in the face which we dairymen recently re- 
ceived from the people of New York City will have its 
reaction in time, 

The overproduction of milk is due to several causes, 
We had become over enthusiastic becuuse of our suc- 
cess in organizing and developed the industry rapidly 
when many other branches of agriculture were at a 
standstill or on the decline. Many dairymen, however, 
saw rocks ahead and were not surprised at the slump. 
The sudden ending of the export trade brought the 
inevitable anticlimax unexpectedly. 

The present situation proves very plainly that the 
consumer’s little strike of a short time ago was ill 
advised as it has prevented codperation between the 
consumer and the-producer, The city man thinks the 
farmer a grasping profiteer at five and one-half cents 
per quart for standard milk Most farmers consider 
the New Yorker a narrow-minded, ignorant person who 
does not understand economic laws. 

The surplus of milk will cause many producers to 
fear for the future; it will deter others from entering 
that line of work at all Che sheep may become the 
dairy cow's successor as there was more or less of a 
tendency in that direction before the recent decline in 
the price of milk, due to labor shortage. 

The dairy cow lowers the prices of many things 

! 


that is to the consumer. She does not hurt the mar 
ket for the 


producer of these things because she saves 


trons in the atoms as though the electrons were located 
in these equilibrium positions 

The first two electrous in any atom form the first 
shell about the nucleus; that is, two 
much closer to the nucleus than any of the others, 


electfous wre 
In atoms with more electrons the next eight electrons 
form the second layer; then comes another layer 

eight. If there are still more electrous these arrange 


themselves in a iayer of eighteen, followed by a second 
layer of eighteen, and finally there may be an ontsice 
layer of thirty-two electrons It is the successive for 
muition of these various layers which causes the sir 
lar or recurring properties among the chemical el 
ments which underlie the Periodic Table of the ele- 
ments, that is of such fundamental 
chemistry 

The eight electrons in the second and third layers 


ure arranged in a symunetrical way like the art ge 
ment of the eight corners of a cube his stable group 
of eight electrons is called the Octet The chemical 
properties of the elements result fron the tendeney 


of the individual atoms to take up or give up electron 


in order to form these Octets Phat s, the atoms 
strive to take certain stuble contigurations characte: 
ized by geometrical symmetry Th nauplish t] 
in some cuses by exchanging electror h 
While in some causes the atoms shure iirs of } tron 
With each other-—a sert of codperative pl Phe 
of electrons thus constitute the en On “ 
tween atoms, which play suel i prominent par in 
chemistry 

This theory of atomic*structure and em i combi- 
nation not only explains ehormeu urbe 
chemical laws which have been obtained by experime 
but it leads to important extensions and SOTne ¢ 
to modifications of these laws, while in other “i 
has led to new relationships and has made noxsible 
to predict correctly the properties of certa substance 
before these properties have been determined tn 
periment 
by products She eats whent brat eotte seed me 
molasses (of a low grade), oil meal (a by-product 
paint and linen production), beet pulp i by-predu 
of beet sugur manufacture) ul =the refuse from 
the breakfast food factory She reduces the price 
wheat flour, cotton goods, sugar, linen, YD 7 t war 


and other things too humerous toe mentioi 
The consumer can expect to feel the decline 
dairy industry even to the soles of his feet as ever 
the dairy cow has a hide, 
Jefferson, N. Y. 


Taking the Guess out of Photography 


To the Editor of the Scientiric Amen 


In connection with a short article 1 he iulwve 
title on page 282 of your March Ith issue it might be 
noted that the attachment therein cdeseribed 
ject to certain limitations Unless made quite large 
(and correspondingly expensive) the ftlider ¢ nelude 
but a small portion of the picture nd therefore dor 


not aid in composition Furthermore, the im: 
the ground glasses will be faint unless the subjec 
ceptionally well lighted, 
The writer has found the following upplication o 
the Galilean telescope inexpensive und useful 
objective of the same focal length ” mneru 
is attached to the lens-bourd of the curmet 
ana any 


in your article commercial dire o 


finder (which is short focus plane 


mounted on the cumer box in such a& posi 


and the objectin i | ‘ 
Phe finet the " 


Tine Ista 


distance between j 
ference of their focal lengths 


to compose the picture it 
two lenses form u telescope system 

center of the field, an enlarged imu 1 on 
tion of the object that is o1 shurp the 
is corres thy focussed on this objec ‘ ile 
ing eve-piece and objective are cessary, and the j 
iliary objective enn be per naunently ittiche 
lens-board by a folding arm so that res 
tached in order to close the cumer ] 
also usful, where the light is we fo 


ecnmerna or time exposures 


Picutinny Arsenal, Dover, N. J 
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Sam—Motion Picture Producer 


ilow the Department of Agriculture Is Bringing Special Film Features to All Parts of the Country 


By George H. Dacy 














ties to increase production and to insure 





long as 


a municipal soup 


tension work now employed by the Federal authori 





ties it af the making and marketing of quality 
etic of products. 
try folks in Our foreign cousins—quick to appre- 
ethods and ciate and benefit in very way possible 
14 Dde-poaat from American ingenuity, resource and 
irculatic achievement—have not been remiss in the 
6O  subic rapid adoption and utilizaton of the Fe: 
tion “He eral farming film. Australia, New South 
Zu ple Wales, France, Spain, Japan, Chili, Peru, 
Phe St Argentina, Siberia and a host of other 
the meth overseas countries have made extensive 
the pro official use of these motion pictures in in 
rke ¢ of ‘ structing their peoples about modern 
s TI farming and scientific methods. Through 
the use the Committee of Public Information 
Federal and Uncle Sum has sent to Russia twenty ag- 
culure and o ricultural motion pictures concerning ag- 
itions The ricultural production, highway construc- 
rrow or re! tion and forest conservation. Eight good 
heir respec 1. Assembling, splicing and matching negatives in the Department of Agriculture film rouds films have also been loaned to the 
Use ind stage laboratory 2. Uncle Sam's printing room 4. On location with a forestry film British government, while our Depart- 
their const Making Government movies for the entertainment and education of the farmer ment of Agriculture has coéperated ac- 
W ‘ " tively with the Community Motion Pic- 
iral processes and systems line after a severe blizzard. The funds available to ture Bureau in supplying films which have been ex- 
110 reels is now availabl extend the work have pever increased in correspond- hibited extensively to both soldiers and sailors at home 
extend scientifie agri ence to the rapid rise in rural popularity which has und abroad. 
subjects were pre been accorded this innovation. Just to illustrate that Through arrangements with one of the commercial 
on during the last cal the farming films are as well patronized as slapstick companies, abridgements of sixteen of the government 
icity of the Federal motion comedies and western melodramas, it is worthy of films were shown to approximately five million people. 
one reel, or 1,000 feet special mention that during the month of January, The demand for the farming films has been so keen 
Uncle Sam’s agricultural pictures were shown to 55,842 that copies of them now are sold to various educational 
Federal farming pictures has spectators. These screen displays have proved one of agencies at cost with the understanding that they are 
wrtion to the supplies, so that the most popular and profitable systems of simple ex to be used only for instructive purposes and that no ad- 


Continued on page 436) 














Typical scenes in the northwestern woods as produced in the Federal farming films 
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Carbon Electrodes in 
the Making 
By A. R. Surface 
\ NEW plant for making 


amorphous carbon elec- 


trodes, regarded by many 
as the most modern and 
complete plant of the kind 
in existence, has just been 


completed and put in opera 
tion at Niagara Falls, N. Y. 

This new plant is a direct 
outgrowth of the war. To 
expan- 
in the manufacture of 
and most fer- 
roalloys during the latter 
part of the war, the demand 
became so 


meet the very heavy 
sion 


electric steel 


for electrodes 
great that a marked scare 
ity was the result. To avoid 
the shutting down of 
plants, many electrodes had 
shipped by express. 
Not only are electrodes ; 
necessary in the making of a 


some 


To he 


s 





Lage eA STi SET ae 





‘= 6 3 + SOanes 


————— High Flying in the 
Laboratory 


By S. R. Winters 


ISTINGUISHED as the 


———d 


first equipment of its 

sort in existence, the oxygen 

testing apparatus shown in 

the accompanying illustra 

tion has been devised by the 

United States Bureau of 

Standards in facilitating the 

» use of oxy een when “ir 
planes attain extreme alti 


liberal use af 


tudes. he 


this essential component of 


life-sustaining c¢lements is 
advisable when a flying ma 
chine exceeds a height of 
15,000 feet, 

The delivery of the oxy 
4 gen is controlled by an au 
testing 


regu 


, tomatic device, the 


of its performance in 


as lating the flow of gas being 

- a” . : 
: impossible during the flight 
Consequently, the Govern 








steel or ferroalloys as elec 
tricity itself, but the field 
ef application is widening 
fur they are now employed in plants producing carbide, 
earbocundum, aluminous abrasives, aluminum, silicon, 
magnesium and other metals and by certain chemical 
companies, 

The two important features which characterize this 
new plant are the handling of most of the raw ma- 
terial by gravity or mechanical lifting apparatus; and 
the calcining of the coal and cokes by electricity. 

The raw materials used in making carbon electrodes 
are anthracite coal, coke, petroleum coke, retort car- 
bon, hard and soft pitch, tar and oil. 


Ss 


Thuases 


various cheese-like 


gn is used for this purpose 


ot I 


Unloading the raw material—petroleum coke—at the carbon electrode plant 


machine the 
carbon are 


In this 
repared 


forced through dies of various sizes from which they 


are extruded in 
or square 
the manufacture 
is that of baking 
them. Of the 
there are 26 of 
and suited to the 


shape. 





The first four of these materials are 
brought in by track in cars, and by means 
of a track hopper and apron conveyor 
they are fed into a large crusher. From 
this the crushed material is transferred 
to the calcining building on a large super- 
The tunnel in which this con- 

earrier operates is so 
structed that a second track hopper with 
crushers, ete, can be installed. 
By means of belt conveyors the raw ma- 
terial is placed in bunkers in the calcin- 
ing building. 

In specially designed electric furnaces 
the crushed coal or cokes are electrically 
calcined, thus reducing nearly 
as possible to the condition under which 
they are to function as electrodes. This 


earrier 


vevor or con- 


motors, 


them as 












their final round 
The last stage in 


of these electrodes 


and annealing 
baking furnaces 


special construction 
particular problem 





ment has 
conditions of 
altitudes, in 


duplicated the 
flight at 


the laboratory, 


high 


the apparatus being a model for wholesale production 
by commercial enterprises. Decreased pressure, tem 
perature as low as minus 40 to 45 degrees C., and vibra 
tion control are the analogous conditions transplanted 
from mid-air to the laboraory. 

The illustration shows two of the lew pressure cham 
bers in which the pressure is varied at will, To the 
right is seen the one for low temperature work, whil 
the two barometers ure designed to indicate the pres 
chambers, The chamber, shown at the 


left of the illustration, is where the 


sure in the 


reo 








temperature calibration tests are con 
ducted. 

The airplane oxygen 
placed in the chambers and the pressure 
about the apparatus reduced to that cor 
40,000 feet in fis 


equipment 


responding to BO.000 or 
ing altitudes. Gradually 
restored to normal 
tions at ground level, this 
plished by the delivery of oxygen from 
the high pressure tank, threugh the in 
strument, into the chamber. The rate of 
change in indicated by the 
barometers with the aid of a stop watch 
This, together with th 
bell jar and the temperature of the gas 
inside, furnishes the lata for 
computing the rate of delivery of oxygen 
by the instrument at varying altitudes 


the pressure is 


condi 


arinosmieric 


being accom 


pressure is 


the volume of 


essential 








marked advantage claimed for 
electric calcination. It is also said that 
certain portions of the ash in the 
coal or cokes are removed, so high is the temperature. 

The next step in the process is the grinding of the 
raw materials to the proper fineness. This is done 
in a separate building near the calcining department, 
to which the calcined coal and cokes are brought by 
means of elevators and belt conveyors. After the 
grinding is completed the various materials are ele- 
vated to the top of the mixer building by various blow- 
ing or elevating conveyors. There, 100 feet above the 
ground, they are screened and then stored 


is one 


even 


in hand. All of these furnances 
floor level and are heat-insulated on the sides and ends. 
They are all fired by producer gas from the gas-pro- 


ducer building close by. They 
principle. The green elec- 
placd in saggers, using 
sand as packing material. 4 


placed in the various com- 
the furnaces and buried in 


Laboratory equipment for testing the oxygen apparatus of the high-flying airman 


are built below the 


operate on the ring 
trodes are 
coke, coal or 


These are then 
partments of 
the insulation, 


during flight 


Soap for Petrol Tank Repairs 
LL motorists should carry with them a 
repairs, It is not gen 


little soap 


for use in gasoline tank 
erally known that 
and thus makes an excellent medium for the 
of holes. A amount 

will keep the situation tight for a long 
rubbed on the thread of the 


soap does not dissolve in gasoline 
filling 

good plustered over un opening 
while Soay' 


may also be union nut 
Where Concrete Things Are Casi 
By G. Orb 





in a series of tanks arranged systemati- 
cally for the various materials. 

The proper mixing of the various raw 
materials is an extremely important part 
From the tanks in which 
the ground and screened materials are 
various ingredients for the 
carbon electrodes of certain specifications 
gravity into weighing cars. 
these the materials then fall into 
designed mixing machines on a 


of the process. 
stored, the 
ure fed by 


From 
specially 


still lower level of this building where 
the various components are intimately 
mixed. The resulting product is then 


molded into lumps of carbon with its 
binding material, and resembles a large 
This is carried on in the cheese 
pit below. 

The next step in the process is the 
transformation of this crude plastic ma- 
terial into the form of an electrode in 
practically the same shape in which it 
is to be used. A massive 3,000-ton hy- 


cheese. 








4 OCATED at Morrisville, Pa, is an 
i. immense plant for molding and cast 
ing concrete column, roof-girders, beams, 
telegraph poles, bridge siabs, fence post 
and the like. Not only is this plant of 
interest because of the character and 
size of the operations conducted here, but 
it possesses some unique features as well 
For example, between each two casting 
platforms is ia 
tracks. These casting platforms are each 
60 feet wide and 450 feet 
above the rail level. 
Since much of the work has to be 
in freezing weather, it hecomes necessary 
to protect the fresh these 
platforms from freezing. 
plished by rolling a portable shed (60 feet 
by 100 feet long) over the 
and leaving it there until the 
beyond danger, rolling 


ion of the plat 


imdustrial service 


pair of 
jong, 6 in« 
done 


concrete on 
This is accom- 
wide fresh 
concrete 
concrete is then 
the shed over another port 








draulic press of the company’s own de- 


Casting platforms of a plant which turns out all kinds of cast concrete products 


ferm to protect fresh worl 





7 
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Among the Mountains of Western Canada 


famous Valleys and Peaks of the Canadian Rockies Described By a Mountaineer 


By LeRoy Jeffers, F.R.G.S., Secretary Bureau Associated Mountaineering Clubs of North 
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Photo by Fyron Harmen 


fakakkaw Fall, Yoho Valley 


bin 
‘resident 


Institu 


to the rocks below, shoot- 


v down 


which the Yoho River once flowed. In 
common with nearly all glaciers, this one 
is receding, having withdrawn about 100 
feet during the last year. Much of the 
river has sought a new channel beneath 
the ice, and it gushes forth high up on 
the eastern slope of the glacier, where it 
has cut a new canyon that prevents the as 
cent of Balfour Pass by way of Diableret 
Fall Che landscape is rich with color, 
from the brilliant flowers that wander 
over the moraine to the deep blue and 
zreen of the ice in the cool shadow of 
the cave. The surrounding cliffs of light 
gray and brown are painted with bright 
orange and violet 

Retracing our steps, we followed up 
Twin Falls Creek to a very deep and nar 
row gorge down which the water rushes 


with great velocity. At Twin Falls the 
river takes a double plunge over sheer 
cliffs hundreds of feet in height Neur 


the base of the larger fall a jutting rock 
causes it to boil upward like a fountain. 
Following — the high trail we finally 
reached camp on the Little Yoho. Years 
ago I had taken the long trudge up the 
glacier to the summit of the President 
LOL2ST feet vhere a shew storm had 


hidden the view. Now I was to climb Mt 


Marpele 9,822 feet whose northern arete 
is one of the most interesting rock climbs 
in the mountains. The morning was ex 


eptionally hot: but my Swiss guide, with 
lively memories of former rapid climbs, 
led me up the valley and over the mo 
ruines without pause for five miles. Then 
ve ascended the glacier, roped to cross 
the snow fields, and left our axes where 
ve could recover them on our return, At 
lust we were face to face with dark, for 
bidding eliffs that towered over 1,500 feet 
ubove us So broken and disintegrated 
is the rock that we could hardly be sure 
of our hand and foot holds. Much of it 
is weathered so sharply that it could 
easily cut our hands. Acrobatic work is 
continuously provided, but great cautior 
must be used to avoid dislodging rocks 
that may fall upon the heads of those 
Whe follow on the rope. Twice my hand 
found itself in the line of fire from stones 
which dropped fifteen or twenty feet from 


the guide wl 


Oo Wus concealed from my 
view. Sometimes the rope itself may 
start a miniature avalanche which one 
has neither time nor room to avoid. Often 
the rope is only a moral protection ; for, 
if one should siip, he would easily fall far 
enough for fatal consequences before ex 
hausting the slack of the rope; while the 
weight of one who suddenly falls’ will 
pull backward the best of climbers if he 


Continued on page 438) 





Ice cave, Yoho Glacier, where the Yoho River is born 
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Photo by F. N. Waterman 


Head of a chimney, Pinnacle Peak 





























Twin Falls, Yoho Valley 
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Three views of the pneumatic cranking device for airplane propellers, showing its extreme portability and application 


Cranking Airplane Propellers With a 
Flask of Air 
kK VERYONE in or out of aviation is ready to ad 
4 mit that the present method of hand-cranking 
propeller is primitive and certainly dangerous. Yet for 
want of suitable cranking equipment this crude prac 
tice has persisted despite many attempts to introduce 


I uttempts have be 


some mechanical means Sore 
along the line of a self-starter for the airplane engine, 
following automobile practice: but even at this late 


date airplane designers are not unxious to udd any 


vhere from 40 to 100° pounds of relatively useless 
veight to their power plant The preference has bee 
given to portable propeller swingers, which could be 
eaurried about the airdrome and used for cranking any 

One of the most successful airplane propeller swing 


ers is that invented by a Frenchman, M. Odier, and il 


lustrated in the accompanying views and drawing. In 
the tirst place, the weight of this propeller swinge “ 
by ho means excessive, so that one man can eurry 
t about with ease. Furthermore, it is compact and 


sufe to handle 

Briefly, the Odier starter consists simply of a bipod 
eurrying at its upper end i long steel eylinder and 
DIStol 

Attached to the extremity of the piston, which pro 
ects outside the cylinder, is a pulley over which a 


} 


cuble is passed, having one end fastened to the eylinder 
und the other end wound four times round a grooved 
drum and then secured to an elastic absorber. The 
vrooved drum is mounted on a short shaft having u 
bell-shaped extremity on which four projections are 
placed symmetrically around the periphery in such 
u way that they can be made to engage with sloping 
recesses in a standard fitting mounted on the boss of 
the propeller or tractor screw. The mechanism is 
actuated by turning a valve which releases the con 

















Mechanical details of the airplane propeller swinger, 
invented by a Frenchman 


The Topical Lamp Post 
By Howard C. Kegley 

SFY LECTRIC signs have long been used to set forth 
the cardinal virtues of some of our American cit 

ies, but it took southern California to discover the ad 
vertising value of street lighting systems. No less 
than six of her cities have already spread their fair 
fame broadcast by installing street lamp posts with 
designs symbolic of their greatest historic tradition. 
Among the cities which have already adopted the 
idea of installing symbolic street lump posts are Los 








Chambers of Commerce in other Califo uo ‘ ine 
ilready udvocating similar plans in order t ‘ r 
respective communities more publicity . 

Since the King’s Highway, or El Camino Real, the 
ootpath of the Mission Futhers, renches through uat 
important cities of southert California ti Miss 
Bell affords one of the best opportul es Tor givitiz 
public ity to some of the towns which now et ’ he 
tourist putronage during the winter seasor rh 
liiverside hus accentuated the Missio featur ‘ her 
community spirit by installing a rough concrete street 
lamp post in the form of a chapel bell tower wit! 4 
Mission bells hung in a triangle, ; L «ros 
top of the design, This clever conceptior Oo be foul 


all the principal streets « 


f the cit 
cidedly in harmony with the Spanish style of archite 
ture whieh long ago impressed itself strongly upor 


truveler, 





Second in importance from the standpoint of 
boli value is the Arrowhead street lamp post at S 
Bernardino, One of this city’s greatest sset 
the publicity standpoint is a giguntie one arrowlhe 
on the mountainside about eight mile listaunt, wh 
cun easily be seen from trains upo their arris 
the city. This arrowhead has a romant ind lege 
back of it, and because of its close proximity a mineral 
spring in the San Bernardino mountains was named 
Arrowhead Springs, and a flourishing health reso 
eventually sprang up there Two \ ! we th 
of San Bernardino adopted the arro tus a des 
for its street lamp posts, and these ure iy he sul 
ject of much discussion among travelers passing 
through the city, 

Another city which has used symbolic street lamp 


posts to capitalize its greatest advertising feature is 
Seal Beach, a short distance from Los Angeles. Th 

seaside resort was so named becuuse in the neighbor 
hood of 200 larg 


a little cove a short distance up the bea 





seals have long made their home in 





tents of a cask of carbon dioxide gas into the working Angeles, Riverside, San Bernardino, Seal Beach, Al the objects of much curiosity, and they attr el se 
evlinder.—By George Gaulois hambra and San Gabriel. The idea is so striking that Continued on page 439 








be 














From left to right: These posts are from Riverside, Los Angeles, Seal Beach, Alhambra, San Bernardino, and San Gabriel 


or present points of interest 


Symbolic lamp posts of California towns and cities 


Each design in some way incorporates a feature of the town's history 
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National Life Insurance on the Endowment Plan 
Universal Training—What It Is and Do We Want It? 


By Tompkins Mellvaine, Chairman, Military Committee, Training Camps Association 


fanart W WILSON ind Leonard Wood 


have 





signed to reserve units of the citizen army according 


colleges is to be fully maintained and developed. 


Regular officers are toe be classified annually by a 























subject, Universal to their home localities and States. Each graduate is 
rhey ‘ s agreement February 7th to be called out twice during a period of five years for board of general officers on their records into three 
Everyone | s that General Wood has always maneuvers lusting two weeks. The smaller units will grades—aA, those qualified for immediate promotion; 
{ rsal ‘I g. On February 7th, 1920, be organized into larger units, including divisons, corps B, those qualified to hold present rank; and C, those 
I're ote ad g¢ the Democratic caucus of and armies, the staffs of which will be permanently to be retired; this in order to eliminate the unfit and 
Hh rn cou tting itself to opposition to niintained in order to give experience in higher com- to provide an incentive for all to do good work and to 
t I ding nund and to provide the machinery for annual train- keep up with their profession. 
rhe ‘ turbed state of the world does no ig maneuvers or prompt mobilization in an emer- Detinite estimates of the cost of the regular army 
‘ i regurd to America’s obl vency. The Senate bill expressly provides that no cannot, for a variety of reasons, now be made, but the 
is lightly to decide upon this great service as distinguished from training can be required figures run up to approximately $2,000 an individual 
I 1 | el ! ry grounds, while the n time of peace, a year. 
ited fuge tt e count vhich came As it is neither possible nor desirable to devote the When fully reorganized and established the Na- 
e in the war plainly suggests that vhole of each day’s time in the camps to military drill tional Guard—which heretofore has never maintained 
! ‘ quite apart from military con and study, it is provided that instruction shall also a strength of more than 100,000—will cost the Federal 
erate d carefully conducted course — be given in physical training, personal hygiene, Ameri- Government approximately $3800 an individual a year. 
f e the ighest possible ad can history and in trades and scientific agriculture. Apart from the instruction and equipment and the 
All officer grades are opened to the graduates of the original cost of camp sites (already owned by the 
Che Militar Committees of the Senate and = the Camps. The privilege of becoming a Regular Reserve Government), the expense of a Universal Training 
House ive rsed Universal Traiming and the Ser Officer is also given to all who served in the war or system, such as the four months provided by the 
‘ ‘ ep Universal Training bill in the National Guard or Militia. Senate bill, including the extra two months’ eduea 
e] iM This Universal Training bill Third: No further training is required of the veter- tional period for the foreigner and illiterate, would 
nd, it is hoped, will be uns: but they may become charter members of the uveruge about $200 a yeur a man trained. As it is esti- 
‘ i s ll and the House bill for citizen army by volunteering to act as Mstructors and mated that there would be available each year for 
Ar ‘ ‘ sub-committee has beet ip lenders Provision is made that the designations and training about 640,000 men, this means $128,000,000 a 
lik ‘ make t special study of lugs of the units that served in the war shall be pre year. It would not, however, be advisable to call up 
| er i'd t y will be referred to conferees served. any boys before 1922. 
An overwhelming majority of the five million veter Fourth: The moral and physical health of the young General March drew a bill which was sent to Con- 
‘ } a vay expressed themselves, and men is assured. It is intended that civilian experts in eress providing for a professional army of 576,000. 
r ussociatio fhe American Legion—favor Uni physical training, sunitation, social hygiene, prevent- Even this huge professional force would be wholly in- 
117 I Vatriotic associations, chambers of ive medicine and surgery shall be attached to the udequate to meet the exigencies of a modern war, and 
‘ listing dividual and others also War Department to advise regarding matters pertain- its cost would be prohibitive. With Universal Train- 
es i The Secretary of War savs ng to the Universal Training system, ing the present authorized strengin of the regular 
‘ pon so large and generally excel hifth: The National Guard is to be reorganized into army (about 225,000) would be sufficient. 
n I hardly know On some such plan as the Senate bill, 
It is the most states — ull adequate system of National defense 
o reorganize the army ~~ based on Universal Training, would cost 
| ve any acquaintances i for the coming five years, for the regular 
' ; i - mee First E commend to our readers, for a very careful study, the plan for army, National Guard and citizen army, 
mm to be under the same Universal Training which is outlined by Mr. Mclloaine in the not ne ian See . es 
' in } ‘ ending the ' , F =" ‘ i : a year, or little more than half the cost 
; . n - _—_ present article. We believe that an unprejudiced reading will bring at des meee ines secs toile 
lis " n: the call e im the conviction that this plan for national insurance is peculiarly fitted to mended by General March. 
' deration for social the spirit and traditions of the American people. It is in its very essence _ Will such a system of Universal Train- 
Ly Piareas - 7 Sey Mie equitable and democratic, and, while it enlists the whole potential man- ple ty 9-year poet ~~ 
pemations ake he din power of the country for the purposes of national security and defense, it ac- the farmer lose anything by his boy put- 
turbed as little as possible, and that every complishes this end with a minimum of interference with our industrial ting in four of his slack months at Gov- 
P issigned to the kind , 7 , erninent expense, at a training camp 
ak h he is best suited to per and social life.—Te Epitor. which must be in the country and not 
in a city? and may not the eyes of many 
Se i: That when a citizen is under a city-bred boy who has never seen 
a an < rsh ) to perform a duty, the Gov the country be opened to the benefits 
ernment is under a corresponding obligation to instruct the National Guard of the United States thereby be und opportunities of country life? Need any South- 
: ' ad Th ow to perform that duty efficiently coming un integral part of the citizen army. While erner fear that the negro question will be further 
“ the minimum of risk the Guard is to be composed of local residents, it is complicated by Universal Training. Is it not the negro 
rhir " { « will not put ourselves in the di to be primarily a Federal force, but the officers—ap- who will most profit by vocational training? 
r of ei confiding our national safety to an in pointed in time of peace on recommendation of the Is there not far more danger of aggravatng the 
flicic t of professional soldiers, or of fastening Governor—and the men are to assume a dual obliga- negro question through such hasty and ill-considered 
, | » militaristic and costly policy of a tion which will permit the Guard units within any action as was taken by an unprepared country after 
ve ne i \ State to be called upon by the State. When so called — the outbreak of the war, than through this peace-time 
No w does the Senate bill, endorsed by Repub on they will be wholly under State control. In order system of careful and local classification of all citizens 
' . Democrats provide for Universal Training? to make the whole system as flexible as possible in for the kind of training—combatant or non-combat- 
i ity establishing the principle that the pro suiting the inclinations of individuals and the require- ant—for which they are best suited? ‘ 
. irmy is always to be the minimum necessary ments of their occupations, the option is given to every Under the qualitication tests the negro officer ques: 
garrisons, peace time, interior guard boy to take his training therein. This will take care tion is a bugaboo. No man, Whatever his color, can 
P of those hoys who for one reason or another cannot become or remain an officer who is not highly mentally 
By creating a citizen army through the spare the four continuous months required by the developed, balanced and trained, and who does not 
very young man for a period of four Training Camps. excel in leadership of men and in the military art, 
erwe e ages of eighteen and twenty-one, Sixth: The War Department is to be reorganized : Will any boy, whatever his education or lack of 
) ediately preceded, im the ise by gi g to every arm and branch its own chief for ad- education, and however occupied or idle, not be the bet 
t! forelgnet i the illiterate, by two months histrative purposes; by reorganizing _the general ter for spending a few months engaged in a great patri: 
ra « l ning. Of a llion boys who be- an and creating a general staf eligibility list from otic purpose, in association on the basis of equality and 
vent iy year, 50.000 cannot speak our — phe ty or nerenster qualified. and providing that fraternity with other boys of his own age from @very 
0.000 canpot read or write any lan- - ge eral staff officers must be chosen therefrom: by walk of life? Will not the association tend te break 
, ellige ividing the general staff into two parts, the War down social and industrial antagonisms and tend to 
to training, every boy at seventeen Department General Staff and the General Staff with Americanization and national solidarity? And, finally, 
to he classifle y a local board of civilians as fit troops ; by confining the War Department _ General will hot the boy himself be a better man morally, 
combatant training. The whol Staff to its proper function of udvising the Secretary physically and mentally, and will not the few months 
{ ‘ 3 ning system (including the reorganized of War regarding military policy and plans and giving spent result in an increased efficiency that will far 
i e United States) is to he organized aid and assistance to him and his executive and cooér- more than offset any temporary interruption of his 
hig All officers and non-commissioned offi dinating agent the Chief of Staff; by providing for the ordinary occupation? The veteran ought to know, and 
: vol teers chosen from the ranks on the creation and maintenance of division, corps and army however hard his individual experience, he says—Yes. 
P ve | ciple, and after progressive training staffs: by requiring liberal civilian representation (in- What, gentle reader, do you say? 
‘ the lccessive steps in promotion. The cluding phy sicians) on the sections of the General Congress will soon have to vote. The Senators and 
id | , the parental relationship between officer Staff concerned with the citizen army system; and by Congressmen want to know what the folks at home 
vill be the keynote of discipine opening the general staff to reserve officers. _The re-think. Let your Senators and Congressmen hear from 
rhe graduates of the Training Camps are to be as- serve officers’ training corps as existing in most you according to your convictions, 
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Ceriomyces crossus Cluster of Armillaria putrida Panellus stypticus Lactiporus sulphureus on ash tree 
A collection of fungi that give forth a luminescense that is truly startling 


Plant Growths that Shed Light stumps and often causes them to glow on dark nights. T'ny Creatures That Make Bad Water 


i , While the rhizomorphs of this species are covered with , : ; . 
By W. A. Murrill active hyphae they are luminous, but when they form By Leon Augustus Hausman, Ph. D. 


































TPV HE phenomenon of phosphorescence, or luminescence, i cuticle and enter the resting period the luminosity N UNICIPAL water supplies which are derived 
[ in living organisms has long been known and won- Continued on page 440) 4 from surface sources and stored for use in lat 
dered at, but there remains much to be reservoirs, frequently develop, specially 
learned about the entire subject. The os DINA - THE SARCODE BEARERS during the early months of spring and 
light-bearing fishes of the deep sea, the vy, | / summer, various so-culled “fishy ane 
“sparkling” waves at the sides of a ship : ‘ other disagreeable odors and tastes, whic! 
on a dark night, the fire-fly and glow | p,.: render the water unpalatable, and ofte 
worm, and Juminous bacteria occurring 3 ulmost entirely unfit for us These ob 
on decaying fish, cubbage, ete., are well 7. re jectionable odors and tastes are d 
known. Molisch’s bacterial lamp designed 24s chiefly, not to the decomposition of fish, 
for mines and powder magazines was an or the decay of the remains of the higher 
uttempt to put this process of slow oxi ba TE GtImCrces aquatic plants, as is commonly believed 
dation to some practical use. os gee a MASTIOOPHORA - LASH BEARERS mene si yt : —_ but to the presence in the central rese 

In unimals, the light is usually brief e < -— voir of numerous micro-organism The 
und intermittent, while certain fungi may a | i . minute offenders are certai pecies of 
give off light continuously for days, 4 + ; 4 Pas Vig sy, algae, or unicellular plants, and protoz 
weeks, or even months, so long as the Y - a Se or unicellular animals. Since the matter 
light-giving cells ure uninjured and ac ( ) a BAY / of water pollution from cro-organist 
tive and water is present. This light Ss — ) is one of large importance to water-worl! 
giving power is recognized as useful to Vy as } | superintendents, as well as to the publ 
animals, but is probably without biologi- THE ZOOMASTIGOPHORANS | — in general, considerable study has been 
cal significance in plants. One can hardly = [7 a TNFUSORTA . [as LWURTON Auris ; Po made by botanists and zoologists of vai 
believe that the spores of certain fungi, te , am ous troublesome forms The results of 
for exumple, ure distributed te any great y re) ° bes , i such study have been applied, with var 
extent by the moths and fireflies that i" “ay ing degrees of success, to the eradica 
happen to be attracted by the weird light i’ @,, | i ‘ tion of the evil Methods of destroying 
emanating from their spore-bearing sur- at ms | many of these minufe forms by chem 
faces. Sal hag on cal means have been devised, and of re 

In some fungi, the power of lumi openness moving their characteristic unpleasan 
nescence is confined to the active cells THE CILIATES l ese odors and tastes by irious form f f 
of the mycelium. This is true in the case The Protozoa, divided into groups (horizontally, as indicated by inserted titles) tration and aeration of the affected water 
of the honey agaric, which inhabits old and classes (Class I at the left, Class II at the right Continued on peg 














15 | 10 





1. Single individual from a Ureglena colony, beside a portion of human hair (500 2. A complete Uroglena colony (150). 3. Single Uroglena individual (1500 4. Glenodiniuy ) 4 Tr 
». Synura uvella colony (165). 6. Single individual from Synura uvella colony (750). 7. Euglena sanguinea (375). 8. Cryptomonas ovata ‘375 9. Dinobryon sertularia il 10. Afatiomor 
sp. (1300). 11. Bursaria truncatella (75). 12. Didinium nasutum (375). 13. Dileptus gigas (200), 14, Peridinium tabulatum (375). 15. Euglena haematodes oO 


Some of the microscopic creatures that cause the offensive odors noted in water of questionable origin. The figure in parenthesis after each caption gives the magnification of 
the corresponding drawing 
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Denver organ 2 The console of the Philadelphia instrument, with its five banks of keys Part of the motor equipment of the Denver organ 
Denver organ; i7 i diagrammatic representation of the principle on which the “mouth pipe’’ works 
Some representative views of the great organs in Philadelphia and Denver 
ry ‘ . 
wo Great Organs 
f 
Some Interesting Details of the Philadelphia and Denver Instruments 
By J. F. Springer 
T ’ USI nsatruments ment lhe organ as now developed 1 SO per cent greater or less impressive, but the real instrument is not on 
I} t the n the original parade lhe pipes of a big organ like this one will be, 
he United States Some may think that the visible metal pipes usually some of them, of wood, and some of them, of metal 
shabl tand at the seen above the keyboard of a pipe organ constitute the They will be big and little. The smallest pipe is a little 
buil ice the first full complement Sut this is seldom or never the case. fellow which may be held in the palm of one’s hand. 
In the present case, the visible display of piping is more The largest pipes are two in number, both 32 feet in 
, in Phil length One belongs to the pedal organ 
¢t having and the other to the open Diapason register. 
Spy iS peaking No organ pipes excelling these in size and 
ymprise power have, it is believed, ever been 
1 great constructed. The 32-foot open Diapason 
irgan, a solo contains over 1,000 board feet of 3-inch 
rgan. a sugar pine and weighs 1,735 pounds. It 
f ‘rus organ is some pipe. But this is not the very 
‘ ra in the longest pipe; that distinction belongs to a 
. e largest in the metal pipe 3734 feet long and 17 inches in 
anes £2463 Controlling the diameter. 
: hoards—five The proper housing of nearly 18,000 
° ; , rhere are separate pipes of such various sizes and 
Bie law chther instruments in the world forms is something of a problem. Back 
fj , hey are of the organ screen the greatest part of the 
1 Hambure, ! lon, Liverpool, pipes are set up in a room 50 feet high and 
wa 30 feet deep. The original organ, less than 
operating devies vm which the 60 per cent of the present instrument, 
atavead and mtains the required 13 freight cars to accommodate 
; t of ials, and the stop it while in transit from St. Louis to Phila- 
ocl the nanlke In the delphia. 
. le weighs one Before going further, it may be well to 
idition to the organ get before us some fundamental items of 
sets of chimes (maios information as to the modern organ. The 
* - f gongs and a harp standard sounds are made by or in connec- 
LY be iyed from the tion with two classes of tubes—the mouth 
aunt al thu naole. Of pipe and the reed pipe. In a mouth pipe, 
wn, calito! nlaved not the musical note is generated by the vibra- 
ings. but by plucking tion of the contained column of air. The 
tn ial nd performer pitch is dependent upon the effective length 
: new invention, and of the tube and upon nothing else. The 
present iv in this orman diameter of the tube, its cross-section size, 
t— distvihuted some- the material of which it is made, all have 
» butldis t if all the parts nothing to do with pitch. The tube may 
: ' veighed the not even be straight but curved. But 
, 5 WM) effective length does regulate the pitch. 
t up for A representative mouth pipe is shown 
; ‘tion in diagramatically in the vertieal section 
‘ rded to it above. The compressed air enters through 
" won tl ld the opening A and fills the pyramidal or 
1 if t instru- The show pipes of the Philadelphia organ as they are seen from the front (Continued on page 443) 
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This box was bound up with iron straps so tightly that the straps cut into the 
wood; but see what the sun did to it! 


When Packing Boxes Shrink 
JACKING shrink, 


unfortunate consequences at 


with 
times. 


boxes otten 
The accompanying illustrations serve to 
show the loosening of box strapping duc 
to excessive shrinkage. 
act that 
is neverthe- 
We find this 
especially true in certain branches of the 
mainly in those 
liable to be 
made up tar in advance of actual need 
then and in many miscel- 
laneous instances where the art of boxing 


It is a well-known f: wood 
shrinks upon drying, but it 
less frequently overlooked 


packing box industry, 


branches where boxes are 


and stored, 
and crating is not thoroughly understood 


The shrinkage of wood causes not only 
the loosening of the straps, but also the 
loosening cof the nails This latter fea- 
ture 1s especially troublesome where the 
made up out of green wood 


before they are 


boxes are 


quite a long time used 


Of course, it is not always the fault of 
that the 


wood in boxes 


The con- 


the boxmaker 
and 
ditions of storage 


shrinks causes trouble 


and handling after the 


DoX has been packed ire ir quently 
responsil le: thus boxes that have been 
stored in a fairly damp place for several 


transferred to a 
to shrink ap- 
considerable 


then 


place are sure 


months and are 
warm, dry 
preciably and may cause 
trouble By S. R. Winte 
Fiddling the Saw for Music 

i be ky conventional saw has recently 

appeared in a new role, namely, as 2 
musical instrument. Indeed, one of the 
leading novelties of a current New York 
musical revue is the musical 
as a violin, as shown in 


carpenter 
who uses his saw 
the accompanying illustration 

\fter protracted experimentation and 
untiring practice, Sam Moore of New 
York City, has succeeded in getting very 
agreeable music from the ordinary car- 


He holds the saw handle 
between his legs, as shown, holds the tip 
of the saw in one hand and works the 
usual violin with the other. The 
vibrating steel blade emits soft, appealing 
notes the pitch of which is varied by 


penters saw 


bow 


























ne 








Method of fiddling a saw to obtain 
pleasing music 


Crushed German steel helmets make 
good road surfaces 


changing the curvature of the blade 
All sorts of queer effects can be obtained 
by the adept manipulation of the blade; 
in fact, the music derived by this means 
ean hardly be described. If anything, 
it resembles the human voice; then again, 
it has the queer wail of the Hawaiian 
ukelelee. All in all, the effect is startling 
and pleasing. 


Pavements of Crushed German 
Steel Helmets 


A LL manner of odd have been 

found for German helmets. 
Flower pots, cuspidors, indirect lighting 
fixtures, wash basins—these and many 
other have served to make the 
German helmet a peacetime adjunct of 
some value. 

Now comes the little town of Croydon, 
England, where much of the spoils of war 
have been placed, with the suggestion of 
using German steel helmets as road 
material. In fact, this township has 
gone to work and made some roads from 
German helmets with good results, ac- 
cording to reports. The helmets are 
arranged in the manner shown in our 
illustration, after which they are crushed 
up fine by a heavy road roller. Tens of 
thousands of these German helmets taken 
during the closing days of the war, serve 
to pave an appreciable amount of road 
surface. But after all, this is simply a 
“stunt” of questionable value. 


Mortality Staiistics of the United 
States 

HE death rate of the United States 

for the year 1918 was 18 per 1,000 
population, according to the bulletin on 
“Mortality Statistics’ recently issued 
by the Bureau of the Census, Department 
of Commerce. This rate is based on 
statistics in the registration area of the 
United States, exclusive of Hawaii, which 
comprises 77.8 per cent of the total esti- 
mated population of the United States 
The record of deaths in this area in 1918 


uses 


steel 


uses 


totaled 
diers, sailors, and marines. 

The mortality rate for the registration 
area in 1917 was 14.2 per 1,000 popula- 
tion. The increase in 1918 is entirely) 
attributable to the pandemic of influenza 

The greatest mortality occurred in 
children under five vears of age, the total 
in this amounting to 306,143 
The greatest mortality by age 
periods was among those from 25 to 29 
years of age, and the third greatest mor 
tality occurred among those between the 
ages of 30 and 34 years, inclusive Ther 
were 733 deaths at the ag 100 years 
or over. Approximately 5.7 per cent cf 
deaths occurred at the age of 75 or ovet 


1,471,367, including 26,209 sol 


class 


second 


Cc of 


rhe average age at mortality was bi 
tween 34 and 35 vears. 
rhe total number of deaths from 


influenza in the 
clusive of Hawaii) was 234,290: 
pneumonia in all its forms, 222,400: 
organic diseases of the heart, 124,514: 
tuberculosis, 107,602; acute nephritis and 


registration area ex 


from 


Bright’s disease, 79,192: cancer, 65,282 
The report is known as Bulletin 141, 
Mortality Statistics, and can be obtained 
from the Bureau of the Census, Depart 
ment of Commerce, Washington, D. ( 


What a Falling Steel Girder Can Do 
EDESTRIANS of 


London, recently 


Regent 
witnessed an acci 
dent that will long be remembered, when 
a girder weighing six and a half tons fell 
fifty feet to the sidewalk The girde1 
was being hoisted by a crane Defective 
construction caused part of the crane to 


Street, 


collapse, with the consequent drop of the 
beam. Curiously enough, the beam fell 
end on and pierced the pavement for some 
distance, as shown in our illustration 
Fortunately, no one was hurt 














mee tT 
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This girder, weighing 6!% tons, fell 50 
feet and pierced the sidewalk 


Standard Blood-Pressure Gages 

+ ee U. S. Bureau of Standards has 

recently undertaken an investigation 
of the various types of blood-pressure 
gages in use throughout the country. The 
Bureau has constructed what is believed 
to be the first fundamental mercurial 
standard for testing sphy gmomanometers. 


Sixteen-bladed pocket knife which was 
used by Washington 
Washington’s Sixteen-Bladed 
Pocket Knife 


( UITE aside from the fact that it 
George Washington's pocket | 


the piece ol cutlery shown in the accor 
panying illustration is interesting becat 
of its sixteen blad« s Th many ot ! 
it will be noted, are arranged to fold ints 
four slots placed it right angles to ear 
other in the handle The Kile wa 
presented to our first President in 1784 
by Captain Samuel De Wees, and 1s no 


the property ol Georg Dk Wi 
Chicago, Ill., a descendent. of said ¢ 
tain De Wees 


Our Leather Gloves in the Making 
4 bow making of gloves has 


on a quantity, 


been pia ed 
production basi 
as have most ot our other everva 


industries 


The first step in glo making is the 
selection of the leather skins which, after 
being passed on, are roughly marked 
for the number of gloves to be made fron 
them. The skins are then passed to tl 
stamping machine, which, provided wit! 
the proper sized and shaped di cuts 
the material for each giove it will | 


noted from the first of the acc 
illustrations that in this 
ation all but the thumb ts acco 
The glove is made iz 
four fingers, the thumb being a separat 


OMmpan vii 
stamping oper 
inted for 


one mece tor the 


operation. Following this operation the 


material is folded over and sewed into a 








glove. 

The nearly finished glove is then steam 
treated, to give it the proper shape \ 
hollow metal form over which the damp 
ened gloves are stretched presses the 
gloves by steam heat after a few min 
utes’ treatment The 
gloves are then ready 


to be finished, including 
the attaching of suitable 
metal clasps 
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Stamping and pressing operations in the manufacture of leather gloves 
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The Motor-Driven Commercial Vehicle 


ed by MAJOR VICTOR W. PAGE, M.S 


of motor 


A.E 


trucks and delivery T he 


management 


wagons 


and of commercial motor 


























Truck and trailer outfit | used in snow removal 


Snow Removal by Machinery tions of the country throughout the 
FINE bi ? ai winter as far south as Texas, as far 
| west as the Pacific coust and threugh- 

: : ” New England and resulted in chok- 

" . ‘ d the gy many miles of highways with snow. 

=n ’ ‘ . is they lo put these arteries of communication 

Q ; a in condition for the traffic so essental to 

ze waten the business of this country, it was neces- 

, pliances. One iry to call upon motor trucks because 

= Trhiae nery speed Was esst ntial. The increasing use 

' h attenth« in of the truck for this purpose has come 

) motor truck thout through the pressing need for 
’ hich en ‘ thoroughfares 


Texas are 


fields of us- 
two-wheeled pole 
to their 


in the 
ing large 
trailers 
wells, 


producing 
numbers of 
for hauling 
The accompanying illustration 
shows a four-wheel-drive truck = of 
standard make hauling a load of cas- 
through a road very poor sur- 


casing 


ings of 
fuce, 
Large distributing businesses such as 


(Continued on page 444) 


A Gasoline Industrial Tractor 
iew shows 


YHE vie 
‘I tor, driven by a gusoline engine, in- 
stead of the usual electric motor and 
storage batteries. It is designed to tow 
or push standard trucks or load-carry- 
ing vehicles or skids about plants for 
“4 hours per day. Gasoline is used as 


an industrial trac- 


the motive power. The tractor is a 
rugged, all steel machine, built of the 
highest grade standard units, and able 


and abuse, 
automobile, but 
built to fulfill 
requirements of industrial 
The machine has _ sufficient 
to move freight cars and still 


much hard 
remodeled 
and 


to withstand use 
It not a 
has been 
the special 
haulage. 
capacity 


is 


designed 


operate economically on light loads. 
This apparatus is faster, more power 
ful and requires much less attention 
than electric propelled trucks of the 











| 











t “Ww into a snow drift, The accompanying illustration shows 
snow in to the body i typical outfit used in Salt Lake City 
{ ‘ 1ute to the this winter Trucks and trailers were 
‘ ote tru used to keep the roads clear of snow, 
rhe owners of this vhile in almost every large city of the 
the tests showed country similar fleets were in use 
i 9 cubie yards throughout the winter. Even intercity 
ible in sing transportation has assumed such im 
{ ‘ 1.000 men. It portance that many of these companies 
travel ers, 5 miles an ran their own plows to keep the roads 
" ; 0 snow and used between cities opened, The im 
é 1 fee wide, portance of this rapidly developing new 
line of work for the motor truck may 
e gleaned from the fact that a recent 
snow storm in New York City required 
he services of 14,000 men working for 
1 week to load trueks employed = in 

learing the she iwily 


Trailers in Texas Oil Fields and 
Washington Forests 

have previously mentioned the 
the trailer in many 
uses for reducing hauling costs 


Ww: 

advantag 
ndustrial 
ind new applications are constantly 
ng made as the reduction possible in 


res of 


he- 








hauling expense becomes more evident 
to big business. Reports from Texas 
indicate that oil producers are realiz- 
in that trailers can be used effectively 
asoline mule in the shop their work. The great oil companies 


The g 


Truck and trailer in logging work in Washington, and truck and tractor hauling well casing in the Texas oil fields 


nature. The motor torque and 
ratios furnish a draw-bar ability 
three times the tractive 
tires over average sur- 
faces. Under average conditions this 
trailing load of 10 to 15 
hook-up and traction 
considerably larger 
torque of the 
such excep- 
loaded freight 


same 
drive 
approximately 
ability of the 


represents a 
By 
urrangements a 
of the reserve 
utilized in 
spotting 


tons, special 


per cent 
Inotor be 
tional 
ears 


can 


cuses AS 


editor will endeavor to answer any 


vehicles 






















The bill-board truck that carries its appeal 
throughout the country 


Novel Advertising Truck 
HE possibilities of the motor truck 
as an advertising medium have been 
realized to the full by a company pro- 
ducing a soft drink and located in St. 
Louis, who fitted up such a truck and 
sent it on a tour of the country early 


in January. Though trucks have been 
used for such purposes before, it is 


doubtful if so many features were ever 


embodied in an advertising truck. The 
company fitted up a two-ton chassis 
with a completely enclosed box body 
projecting over the driver's seat and 
carrying on four sides views of plants 
of the company. The “admobile” is 
actually a moving billboard, showing 


large billboard recessed in the sides of 
the car and flooded with light at night. 
On the top, across the front is an iron 
frame supporting a transparent screen, 
6 x 8 feet. The projector for moving 
pictures on the rear, thus giving a 
two-way view of the pictures, 


is 


Mobile Testing Plant for Casing- 
Head Gas 
‘ee making of physical tests of cas- 
ing head for determining the 
umount of gasoline contained in the gas 
is quite a job. Tulsa, Okla., 
solved this problem in an unique way. 
They have mounted a special machine 
made by themselves at a cost of ap- 
woximately $3500 upon a_ twoe-ton 
truck It would take quite a 
lengthy article to describe fully the ad- 
conditions which have been im- 
posed upon this truck in the matter of 
getting over bad country, as it is neces- 
sary for it to be taken to within 15 to 
30 feet of each well, which in 
cases seems to matter almost 
possible; but it has never yet failed. 
In making these tests the truck 
backed up to the well where the testing 
plant can be attached in an instant. It 
requires from 6 to 12 minutes to com- 
plete a test on a well. The machinery 
weighs about 4,000 pounds, and is one of 
the efficient gas testing machines 
that has ever been manufactured. 


£us 


concer 


chassis. 


verse 


some 


be a im- 


is 


most 

















Another oil-country job—a mobile testing plant for casing-head gasoline 
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FT HE way each’workman does his job 1S, 

I the last analysis, the measure of a fe 
standard. Billings and Spencer tools, drop forg- 
ings and machines gain their distinction from 
the craftsmanship of such men as this, backed 
by the ideals of half a century. Our men are 
a of their work—and we are proud of them. 


Ne The BILLING S &° SPENCER CO, Be 


HARTFORD, CONN. 

























































= eo cee Teme Le re eS, soe oe 
eee we ee Se cs: ee ees 


ee 























: AN 
UNIVERSAL JOINTS AND 
PROPELLER SHAFTS | 


Spicer | 


SHAFTS are electri ally welded. 


of meceandescent 


voke 


shatt 


Electric welding is a special feature of SPICER 
RSAL JOINTS and PROPELLER SHAFTS. 


LNIVI 


It is-one reason why over one hundred and 
twenty-five of the leading makes of automo- 


biles and trucks are SPICER equipped. 


(ren 


fe 


SPICER MFG.CORPORATION 


SOUTH PLAINFIELD, N. J. 


We lding: Number Twe nty-Two of 


a 


7 


NIVERSAI 


tine 


ee; 
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JOINTS and 


are welded to the tubular propeller 


SPICER UNIVERSAL JOIN1 


the SPICER name on the flange 


eltterhead Drings an 


of SPICER advertisements 


PROPELLER 
Amid a shower 
steel, stubshaft and universal 


illustrated booklet 


© s. M. C. 1920 
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Why Is Gasoline High ? 


Continued from page 4lo 


under keen nursing, 


petroleum per day 


trust ure producing, 
half a 
upward to six 

When we talk of expanding the petro 
eum production, then, we speak without 
We cannot count much on find 
fields, and we 
making old fields vield more. So we 
third direction, and try 
nnot the 


petroleum give us more gaso 


from barrel ot 


barrels. 


Ok. 


the 


eunnot count’ at 


must turn in the 


we cn miake sume 
amount of 
line. But 


ic obstacle. Right now we are 


here we encounter the econom 
using all the 
petroleum—we are wasting no fraction 
If we make more gasoline, we must 
essarily make less of some other fraction. 
What shall this sacrificed product be? 

In practice it must be the kerosene or 
the fuel oil. And in practice we find it 
inexpedient to sacrifice either of these 
products. There is a large and peremp- 
tory for both of them; we will 
not make gasoline any cheaper by forcing 
with this demand, 
though we made gasoline a bit more 
plentiful in this way. And we certainly 
will not make gasoline any better by sell 
and volatile 
fractions under the name gusoline 


nec- 


demand 
its users to compete 


even 


ing more more of the less 


what 


A ld 


really 
of today 
would have into 
fuel-oil fractions today has perforce to 
swell the gasoline total. The process has 
safely can—it is a pro- 
will in any event seek its own 
level and fuel oil 
will be sacrificed for gasoline just as long 


as there is profit in so doing 


of material that formerly 
the kerosene and 


gone 


gone as far as it 
that 


economic 


COSS 


Kerosene 


This means, 
of course, as long as the prices of kerosene 
ind fuel oil low that the re- 
turn from expensively-manufactured 
oline is greater than that from cheaply- 
made oils of lower volatility. 

The producers of gasoline have natural 
lv. within the commercial limits of their 


remain so 


gas- 


problem, been trying to meet that prob 
lem The result of their efforts has not 
heen zero. As our diagrams show, in a 


1 the 


that is} 
is the matter with the gasoline | 


period when the ratio between automo- | 
biles and pétroleum supply was multi- 
plied by nine, the ratio between automo- 
biles and gasoline supply only tripled— |} 
because we succeeded in getting three | 
times as much gasoline out of a given | 
amount of petroleum. But we are at the 
limit now—and the best we have been | 
able to do has not been good enough to 


prevent automobiles from increasing three 


times as fast as gusoline production. 
Shortage? Of course there is a_short- 
age High prices? Poor quality? Of 
course—why not? How could it be 
helped ? 

All this means that for the present 
there is no prospect of improvement. For 
the future there are two possibilities. 
One is the real expansion of the petro- 


leum supply through the Rocky Mountain 
The present generation will be 
able to make nothing out of these depos- 
its, as we have tried to explain in earlier 
But the shales consitute a _ re- 
serve of petroleum far greater than that 
of the oil wells, and some day we shall 
know how to get at it. 

Another hope is in the Diesel engine. 
This is an internal combustion outfit that 
uses the heavy fuel oils. When we try to 
convert heavy into gasoline for the 
use of the present automotive engine, we 
must fail commercially ; the result is gas- 
oline of such poor quality and such high 
price that its use in motors is highly in- 
efficient. 
ean be used more efficiently in the ordi- 
nary ways, and hence the ordinary users 
ean control the situation and the poten- 
tial users of the gasoline cannot compete 
with them for the raw material. But 
with a Diesel engine in his car the auto- 
ist would speedily place the shoe upon 
the other foot. He would then be em- 


shales, 


Issues, 


oils 


ploying the most efficient machine for the | 
utilization of that portion of the petro-| 
and | 


leum represented by the fuel oil; 


The fuel oil which it represents | 
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efficient user of the fuel oil 
would then in his turn have to get off the 
track. When the Diesel engine is fitted 
into the automobile, if it ever is, the total 


less 


supply of motor fuel will be limited only 
| by the total supply of petroleum, and not 
iby the 


percentage of that total suppl) 
which the automotive industry is able to 
ecaupture. 
Then there 
cohol as possible motor fuels. 


are always coal tar and al 
Here again 
is distinctively up to the au 
tomotive engineer. And here again there 
is cold comfort for the immediate future 
If a way were found tomorrow to burn 
crude oil or tar or alcohol or crop rough 
uge or garbage in the automobile engine 
Mr. Average Car Owner would get bo 
immediate benefit—for his car is designed 
to burn gasoline. He would have to wait 
for his benefit until somebody donated the 


the problen 


price of a new car, or until enough of 
the new cars burning the new fuel had 
replaced the old cars burning the old 
fuel to put a crimp in the price of the 
old fuel 
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House Surgery in the Building Crisis 


Continued from page 418) 


and appealing color arrangement for the 
various 

It will be therefore, that 
not a job to be turned over to ordinary 
carpenters or contractors. It is a 
cialized job for a first class architect, and 
not every architect has the gift of work 
ing over old material. It is much easier 
to design a new home from the beginning 
than the limitations of a struc- 
ture already on the site, and to make the 
required change with economy and good 
taste 

The expert whose work is shown here 
has a gift for this kind of reclamation, 
because he abhors waste and would rather 
see an old renovated than torn 
down. Together with the rest of the 
world, he has become sick of destruction, 
and his method of avoiding destruction 
or waste, is to make something fit to live 
in and good to look at, out of an old 
building that most people would condemn 

Some of his jobs are little engineering 
feats. In one instance an owner wanted 
to keep a small house for sentimental 
reasons only. It was too light in con 
struction to build upon, yet much addi 


roots 


seen, this is 


spe 


to accept 


house 


tional living space was desired. The 
problem was solved by raising the old 
frame house and building under it, mak- 


ing the original structure part of the sec- 
ond story of a large and beautiful home. 

In another difficult case, a city house 
only seventeen feet wide, was redesigned 
to make a charming little home, instead 
of a square and ugly pile of bricks an‘ 
mortar, as originally built. 


In every case the cost is less than 
building new, and in considering costs, 


one should remember the superior work 
manship, lumber and material that so 
frequently went into the old houses. 

With the shortage of houses we should 
make every building serve its purpose, 
and if house surgery develops as a check 
to our American habit of waste, it will 
no longer be a common sight to see a per 
fectly good house torn down because it is 
old or inconvenient or ugly. 


Is the Dam Safe ? 


(Continued from page 419) 


The air is permitted to flow quite gradu- 


ally through the airpipe into the cell. 
Should the air pressure within the cell 
overbalance the soil pressure acting 


against the- outside of the cell, electric 
contact is broken within the cell through 
the mevement of the diaphragm due to 
the air pressure. This movement in all 
cases is less than one-ten-thousandth of 


an inch, and many examples evidence 
only one one-hundred-thousandth of au 
inch. When the electric contact is broken 


the air pressure in the pipe is instantly 
observed, the results being equal to the 
soil pressure. 

(Continued on page 4349 
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AVERY TRACTOR 


—in addition to Avery Iractor, 


ULI RSTO 


BRAKE LINING 


is factory equipment on 60% of 
American motor cars and trucks. 








Venacx YOUR CAR ON THIS LIST HINK of the responsibility on an automotive 
engineer when he selects the brake lining 














PASSENGER Moore Collier National Bailor 
CARS Olympian Concord Netco Boring as ‘ a ; -nt a 

eae ee — on so which is to be used as factory — on § 
Briscoe Piedmont Dependable Oneida Emerson-Brantingham ! Th dre Ie necpile 
Chandler Pierce-Arrow Diamond T Packard GO car or truck! e safety ; hund pas SS | Pp 
Cleveland Premier Dixie Parker Hart-Parr - isi gm is < st important 

! Columbia R.@V. Knight Dodge Pierce-Arrow Illinois Super Drive depends on his jud ent. AC 1S a Most Y - 
Commonwealth Saxon Dorris Rainier Indiana sen 
Crow-Elkhart Seneca Douglas Selden Liberty decision. 
Cunningham Shaw Fageol Seneca Massey-Harns - 1 - —— pas 
Daniels Simplex Federal Service Monarch Is it nota remarkab e tribute to the excellence 
Detroit-Elec. Standard Ford Signal National = o. 8 

} Dixie Stanley Gabriel Standard Parrett of MULTIBESTOS Brake Lining that it 1s the 
Dodge Studebaker Garford Standard Oil Samson e = , - ‘} a | 
Dorris Texan G-M-C Company Waterloo Boy unanimous cnoice of the engineers wWno c reatec 
Hanson Velie H.R.L. of Ohio : . 9 T ie 
Haynes Westcott Hahn Sterling AXLES the cars and trucks listed above? Do you need 
Hupmobile Hall Stewart Liggett ° : as 
Jones TRUCKS Hendrickson Studebaker Peru any other guide when it becomes necessary to 
Jordan Acason Hupmobile Sullivan Russel . F 9 
Liberty Acme Independent Super Salisbury reline your brakes . 
Locomobile All Power Kalamazoo Tiffin — 
Maibohm Armleder Kissel Freighter Tower imken i “ ‘1wree 2 

= mre ye ta ciether Velie Torbensen You dare not toy with safety. Lives are too 
Maxwell Autohorse Maccar Watson fisconsin ~7 . imi . isk by o 
McFarlan Six Available Master Wilcox MOTOR CY precious. Why not eliminate the TISK by re 
McLaughlin Brockway Maxwell OR CYCLES a a 9 veg) 
Milburn Elec. Capitol Mines TRACTORS Excelsior lining W ith MULTIBESTOS : Y our regular 
Mitchell Clydesdale Menominee Avery Harley-Davidson dealer can easily supply you. 

| Send for valuable free booklet ‘‘ The Care of Your Brakes’’ 


MULTIBESTOS COMPANY 


| WALPOLE, MASS.. US.A. 
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TRADEMARK 


The portable electric 
cord that wears 


| a ACORD is strong where other cords are weak— 


on the outside. It has a covering of thick, heavy, 


fibre cotton, woven like fire hose, not braided. 


long 


It is the standard for portable electric tools and exten- 


sion lamps in many of the largest plants in America. 
Before ordering Duracord, a number of these firms con- 
ducted exhaustive tests as to Duracord’s ability to with- 


kind 


every case proved that Duracord will outwear ordinary 


stand the roughest of treatment. The results in 


cords many times. 


Duracord can be furnished in all sizes of portable elec 


tric cord and also in the larger sizes of single and duplex 
cable. Ask your electrical jobber about Duracord or let 
us send you samples of Duracord and ordinary cord for 


you to test and compare yourself 


TUBULAR WOVEN FABRIC CO. 


Pawtucket, R. I. 


1 ( 


i} 
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: 
’ 


way 
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Rere is the ordinary 
braided cable cover- 
éng. Note the openand 
porous construction, 
easily cut, stretched 
or unraveled. Com- 
pare it with the illus- 
tration of Duracord. 


This is Duracord. 
Thick, heavy strands, 
woven like a piece 
fire hose, not braided. 
Picture shows outside 
covering only with im- 
pregnating compound 
removed. 


















| the 
| floods similar to the one which visited | 





}eapacity of 


| ted 
| transmission 


Is the Dam Safe? 


(Contin h32 


ted from pag 


The instrument is being applied in 


practical tests for obtaining the pressure | 


back of two high retaining walls, pressure 
under concrete roads, and in periodically 
the effects of pressure on five 
enormous hydraulic-filled earth dams, in 
construction to forestall 


denoting 
process ot 


Dayton, Ohio, in 1913. 
California’s Power Famine 


Continued 419 


from page 


manufacturing and large 
of power in the city are transferring their 
night and all 


advertising in the city is 


concerns users 


operations to schedules, 
electric display 
said to have been placed upon a war basis. 
have been 
discontinued and every effort made to see 
The 
city is to cut down the electrolier system 
to half the present number of lights used, 
and Bakersfield has entered into a 
lar urrangement. 


store windows also 


Lights in 


that the electric energy is conserved. 


simi- 


Every large user of water in California | 


must coOperate to conserve the scant 
water supply now stored in the form of 
snow in the watersheds of the state. 


Never before in the history of this state | 


has such an extreme condition of drought 
existed, nor have conditions of irrigation 
and power been so critical as at present. 
Between 100,000 and 300,000 cattle will 
taken from California ranges 
to New Mexico, Arizona and Texas 
the next thirty days unless rain 
relieves the grazing situation in the state 

There are eighty-four electric utilities in 
the state of California, operating 
seventy-five hydroelectric plants, with an 
Installed capacity of 465,000 kilowatts, 
and fifty steam plants with an installed 
305,000) kilowatts, making a 
total of 125 plants aggregating T70,000 
kilowatts. During the year 1918 these 
plants generated a total of 2,892,000,000 
kilowatt-hours. This transmit 
through 7,300 miles of high 
lines to points of distribu 


have to be 


within 


power is 


tension 


| tion from which 84,000 miles of secondary 





extend. Electric 
‘e is supplied to 545,000 consumers. 
installed capacity of 
motors and other 


distribution lines sery 
Th 

lights, 

consuming 


consumers’ 


power de- 


vices exceeds 1. SOO 000 horse-power. 
Nearly 900,000 kilowatts of distribution 
transformers are installed on these sys- 
tems, 


The Romance of Invention—XI 
(Continued from page 420 
off and breaking, he turns the support in 
minute ball bearings as fast 
pass turns. 


as the com- 
The whole mechanism, weigh- 
ing many pounds, is revolved by an “azi- 
muth motor” which operates electrically 
in response to the least touch of an elec- 
trical contact controlled by the gyroscope. 
The result is an instrument which 
sensitive that there is no destroyer which 
can turn in a circle faster than the gyro- 
scope Compass can keep up with it. 

There is a factory in Brooklyn where 
some twelve hundred employees make gy- 
roscope compasses and other things, and 
here the curious who has Mr. Sperry’s 
permission may some fifteen of these 
instruments completed every month, and, 
after most interesting and dainty tests, in 
which they rolled and pitched and 
tossed and moved and jarred and gener- 
ally subjected to more and worse motions 
than they could ever experience on ship- 
board, turned over to Uncle Sam for in- 
stallation on the many boats of his official 
fleet. So vitally important has the gyro- 
scopic compass become that, during the 
draft, it was from Washington 
that Sperry employees must be exempt- 
ed from service. 

The gyroscopic compass is not only now 
the direction finder for ships, but is an 
integral part of the most important thing 
the fighting ship has to do. It is indis- 
pensable in gunfire control, and upon the 
accuracy of its functioning depends the 


Is SO 


see 


ure 


ordered 


April 17, 1920 


faceuracy of the guns which sunk the suo- 
marines. Every shot which the British 
fleet fired at Jutland was directed by a 
Sperry gyroscopic compass, 

One goes to see Mr. Sperry, quite aware 
that all this is so, and yet not half be 
lieving it. But if you find him not too 
busy—which is difficult—he will bring 
| forth a little hand gyroscope and demon- 


strate it to you and then take you 
through the factory where these littl« 
marvels of accuracy and harnessers of 


Mother Earth are put together. 

“But I have heard of for 
something else than Don't 
they do something to make ships steady?" 

They do. On seventeen ships they have 
proved what a scoffing world declared to 
be an impossibility—they take the roll 
out of the The same principle 
which makes the gyroscopic compass op- 
erate makes the gyroscopic ship-stabilizer 
cperate—that is, the fact that gyroscopes 
resist the application of force to throw 
their axles out of parallel, with an equal 
force, exerted at right angles. 

Suppose a ship had aemast a mile high 
Suppose from that mast were suspended 
a heayy weight on a pendulum, and that 
| some giant beside the ship and 
| dragged the pendulum to the east when u 
big wave tried to roli the ship to the 
west. If the giant were skillful, the ship 
would not roll, because the pull of the 
pendulum, eastward, would be equal to 
the power of the wave, rolling the vessel 
westward. 

Something like that is the action of a 
gyroscopic stabilizer, only instead of a 
pendulum a mile long, we have one 
mure gyroscopes, their combined weight 
equal to half of one per cent of the ves- 
displacement, turning at speed. 
Along comes a wave and rocks the ship. 
At the first faint movement, a “control 
gyroscope” moves itself; because a gyro- 
scope iill move, and move quickly, in the 
effort to resist throwing its axis out of 
position. The control gyroscope makes 
an electric contact. The electric contact 
operates a motor. The motor moves the 
big or stabilizing gyroscopes so that the 
force they exert, in resisting that change 
of position (remember it is at right an- 
gles with the disturbing force) is exerted 
against the ship in the opposite direction 
to that of the rocking-the-boat wave. 

The result is that the ship rests steady 
in the water. 

Not an experiment—a _ proved fact. 
Seventeen ships, big and little, have 
tried it—now comes a great passenger 
liner to have the controlling gyroscopes 
installed, and Mr. Sperry is confident 
that before very long the only rolling 
ships will be the old ships, the ships too 
small to make it worth while to install 
stabilizers, and the sailing ships. 

These are two fairly large and impres- 
sive accomplishments for an inventor to 
his credit—and either is big 
;} enough for a pretty big manufacturing 
business. But if you see all the Sperry 
plant you are bound to see search-lights 
-regular he-man search-lights, and you 
don’t doubt it at all when your guide 
tells you that one of them develops 
1,600,000,000 candle power, or that it is 
as bright as the sun. If the visitor is 
familiar with army and navy material 
he will soon recognize these giant 
seurch-lights as the army and navy 
brand, and learn without much aston- 
ishment that the Sperry plant turns out 
dozens of them for the navy and army: 
because Mr. Sperry made possible the 
vastly greater candle-power of the 
Sperry light. 

In its simplest form, a search-light is 
an are with a reflector behind it; but 
these are not simple. In the first place 
the are is a special kind of are, an are 
made with special carbons in which the 
one which burns to a crater has a softer 
core than shell. The result is the crater 
is deep, and the little bubble of incandes- 
| cone carbon gas, which gives off the 
| (Continued on page 436) 
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For great valves or window screens; for mine pumps or automobile fittings; for 
turbines or spark plug electrodes—everywhere a metal in giant casting or tiny wire 
must resist rust, acids, alkalies or chemically tainted waters; retain strength under 
high heat, or resist the destructive wearing action of hot gases or superheated steam. 


MONEL, because of its uniaue characteristics, 
is the most perfectly balanced of all metals. 
Strong as steel but without its limitations, non- 
corrodible as copper, yet harder, more durable 
and acid resisting than bronze—MONEL pos- 
sesses a wider range of usefulness than is possi- 
ble with any other available metal or alloy. 


And for these reasons MONEL is now extensively 
employed in industries where the mechanical 
and chemical requirements are unusually exact- 
ing, as well as for a variety of common domestic 
uses. 


Among the many purposes for which MONEL 
renders a service that effects great economy 
over the material previously used are power 
plant apparatus, chemical equipment, marine 


fittings, special parts of machinery, chain, naiis, 
screws, surgical instruments table cutlery, and 
golf club heads. 


MONEL Metal is a natural alloy composed of 
67% nickel, 289% copper, and 5°% other metals. 
It can be machined, cast, forged, rolled, drawn, 
brazed, soldered, and welded by electric or oxy- 
acetylene method. It takes and retains a perfect 
nickel finish. 


An increasing number of manufacturers regard 
MONEL as indispensable for hundreds of pur- 
poses where a combination of great strength, 
non-corrodibility, and durability is required. 
Our experience as sole producers of MONEL 
Metal since its discovery in 1905, is at your 
disposal through our Sales or Technical Depart- 
ments. 


The International Nickel Company has served industry for more than half a century 
through the production of a wider variety and increasing number of better Nickel 











43 Exchange Place 


The International Nickel Company of Canada, Ltd., Toronto, Ont. 


products. In purchasing INCO Monel Metal, INCO Nickel, and other INCO Products, 
you are assured of the highest and most uniform grades that the world produces. 


THE INTERNATIONAL NICKEL COMPANY 


New York, N. Y. 
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THE REFINITE COMPANY 
Refinite Building, Omaha, Neb. 


| irers of Refinite Rapid Pre ire Filters 
CHICAGO BRANGH, Special Display Sales Room, 908 So. Michigan Avenue 
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A Drop-Forged 
Asset 


( )' R two great plants, one in Brooklyn and 

in Buffalo, N. Y., making nothing 
Drop-Forgings are the logical outgrowth of 
the ideal of the founder of this busi- 


one 


an ideal 


ness -to make the best Drop-Forgings that 
skilled craftsmanship, backed by expert engi- 
neering ability, could produce 

But a far greater asset is Our experience of 
nearly half a century in upholding this ideal 
in asset as valuable to you as ourselves 

It means that Williams’ Superior Drop- 


Forgings in your car, your truck, your machine 
shop, or wherever they may be used, may be 
absolutely relied upon to do the work for 
which they were made; that your reputation 
is safeguarded depends upon 


Superior Drop-Forgings 
let 
H. WILLIAMS @ CoO. 


“The Drop-Forging People”’ 
PLANTS 


wherever it 


us co-operate with you 


Brooklyn and Buffalo, N. Y 
8 So. Clinton St 28 Richards St. 
ago, | Brooklyn, N. Y 
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Continued from page 434) 

larger and hotter and so bright- 
er than the corresponding bubble in an 
rdinary vearch-light, which has no deep 
crater to hold it in. The Sperry search 
light s automatic and adjusts 
that this little bright bubble is always 
exactly in and stays in the 
position with reference to the center of 
the parabolic mirror—all of which takes 
electrical and mechanical anparatus 
must be two opposite things at 
time: dainty and responsive 
strong. 

gets to the end of 
with telling what Mr. 
now. No account, no 
the life of an in 
inventions 


light, is 


itself so 


focus same 


which 
the 


while 


same 
rugged 
One by 


and 
no means his 
acivities Sperry 
is doing matter 
how 


ventor 


skeletonized, of 


who makes us other 


the 
which 


people write letters fast as 
would he 
not at le 


ery he 


as need 


did 


machin 


comes 


complete 


ust mention the mining 


which revolutionized 


the 


invented, 


nini methods, and manufacture 
of which is 
That 
little 
here. 


chinery 


today a business 


great 


story has been told before, but one 


incident in it will bear retelling 
Up to the Sperry 

was introduced, 
run 
machinery 
Mining 


the 


time mining 

what 
by 
wis 


Thi 
power 
tools were used were compressed 
to be run 
engineers laughed 
known fact that 
wiuter of, mines 
But 
copper in 
today It didn't 
Mr. Sperry 
electricity 
te mn pe rature 


air Sperryss 
electrically 
ut him, bee: 


the 


iuse of 
and 
copper Ww 
and put 
mines It is in 


be 


sulfur sulfur 


eats up ires Sperry per 


sisted down his the 
use 
corrode uuse as 
without 


And if 


conductor 
faving its 


ne earrics 


raised 


the wires were warmer, no matter how 
little warmer, than the surrounding air 
in the mine, they would not condense 
moisture, “would remain dry, and hence 
vould not be subjected to the action of 
the suspended sulfur 

The impatient reader may begin to 
think it about time to say something 
ihout Sperry the man And indeed, 
Sperry the man does not shrink in pro 
ortion as one views the magnitude of 
his work But Sperry’s work and 
Sperry re so much one with each other, 
ind Sperry the man is so much more in 
terested in the work than in himself, 
that it is only natural to speak first of 
his chievements and then of the 
TT h ever 

He is quick, alert, vivid, vigorous in 
speech and action. He thinks fast, very 

st His speech is snappy, like his 
eves It is also picturesque. “Only the 


impossible is worth doing’ is one of his 


phrases “There is always a way 


} 


through; every blind alley has an end if 
you hunt it long enough” is «another 
And a third, perhaps not formulated in 
words, is to the effect that anything 
worth while at all is worth doing. but 
that only something very much worth 
while is worth doing for any length of 
| time, regardless of how much financial 
reward might come out of the lesser 
thing if pursued. 

Mr. Sperry is catholic in his inven 
tions—mining machinery, storage batter 
ies, electric lights, gyroscopic compasses, 
the stabilizer, engines, rotary and chain 
eoul cutting equipment, electric automo 
biles (he drove the first American-built 
eur in the streets of Paris in 1896), and 
la hundred others Many of them have 
resulted in large businesses, such as his 
own, and the Chicago company which 
produces his mining machinery. 

As an electro-chemist Mr. Sperry has 
had a distinguished career A founder 
of the American Electro-Chemical Society 

id originator of standard electro-chemic- 
al and battery equipment, he is also the 
inventor of a detinning process used in| 
a great commercial concern as well as| 
patentee of machinery on which a prom- 


inent maker of fuse wire does business. 
Mr. Sperry, something short of sixty 
years young, has carried around a 


weight of distinctions and memberships 


| 
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;for a number of years. A partial list 

includes : The first prize of $10,000 
from France in the International Aerial 
Security Contest for the airplane sta- 
bilizer. The Franklin Institute medal 
of Philadelphia for the gyro compass, 
the Screntiric AMeErican medal for the 
compass and the stabilizer, the grand 
| prize of the Panama Pacific Expositon 
for the gyro compass, the Collier Aero- 
nautical Trophies for the years 1915 and 
1916. 

For any man to have produced a sin- 
gle great invention is a large achieve- 
ment When one man produces not one 
but dozens, and not one but dozens of 
great businesses are conducted on his 
ideas and based upon his patents, we 
naturally conclude that here is an orig- 
inal genius which the world could ill 
spare Mr. Sperry’s work must always 
stand as an inspiration to inventors in 
general, but more especially to those 
who delve in the as yet uncharted depths 
of science. That a man can harness the 
motion of the earth and make it work, 
that he can dig out of the abstruse 
deeps of the mathematics of the gyro- 
scope a means for steadying ships and 
making a steady platform tor battleship 
gunfire in a high sea, is but another 
way of saying that there is plenty new 
under the sun awaiting discovery and 
that fame and fortune wait now, as they 
have always waited, on the man of orig- 
inal thought, of constructive, synthetie 
ideus—on the true spirit of invention. 


knew, | 


| the 


Uncle Sam—Motion Picture 
Producer 


Continued from page 422) 


will 
Government motion picture 
is designed primarily for the production 
of negative and hence 
not permit of supplying 
of prints For the most part 
state agricultural colleges supervise the 
distribution of the pictures throughout 
their sections and all educational 
may secure the films from 
This arrangement permits of 
distribution and simplifies transportation 
problems. 

Recently one of the 
tion pictures, “Dust Explosions in Mills 
and Elevators,” has traveled 15,000 miles 
during a period of three months and been 
exhibited at 40 > 


mission fee be charged Naturally 


laboratory 
its resources do 
numbers 
the various 


large 


ugencies 
these sources 


intensive 


most valuable mo- 


meetings in 25 
7,000 experts actively 
grain milling and elevator 
of the Canadian gov- 
shown at Fort William, 
grain dealers and mill 
operators. This picture illustrates how a 
strictly. educational film may carry 
plenty of thrills, as destructive explosions 


stiutes, to 
engaged 


business. 


more than 
in the 
By 
ernment it 
Ontario, to 


special request 
was 


TOW) 


also 


due to the ignition of suspended grain 
dust by a spark are graphically por- 


trayed. In making these pictures, a steel 


chamber in one of the large Pittsburgh 
plants was used. In one instance the 
rate and violence of the explosion ex- 
ceded the anticipations of the engineers 
and camera man, with almost fatal results 
to these participants. The picture also 
shows efficient means of preventing ex- 
plosions dampers, automatic relief 


dust collectors 
fire fighting apparatus. 

series utilization of motion ple- 
tures to depict agricultural activities is 
well demonstrated in an aggregation of 
11 reels which deal with the production, 
transportation, grading and marketing of 
wheat. This of pictures 
the practical application of impor 
tant discoveries of the Department 
of Agriculture. It influences the 
production of and better wheat; 
it presents methods of minimizing losses 
and it pictures superior handling systems, 
all of which are directly or indirectly the 


valves, suction 
and other 
The 


sweeps, 


series shows 


more 


fruit of Uncle Sam’s efforts. 
Actual farmers may lack in histrionie 
ability, but usually they are extremely 


expert in the routine work which they 
(Continued on page 438) 
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Wire Rope — the Builder 


How coui the mode 


assiatan ot 


rn office or 


factory building ever be 
rope? From the time the first steam shovel begins to push 


built without the 


its powerful beak into the earth, until the flag pole points to heaven, wire 
rope i¢ constantly on the job, always under strain, always matching its 
strength against the pull of gravity or the restraint of friction and inertia. 
Phen, when the structure is completed, A B. & B. elevator rope in the 


wire ropes handle freight and passen- 


gers sai ly quietly 


} , expeditiously 


The desirabl quality 


in wire rope 18 
service —long service In Broderick 
& Bascom Wi Ropes, service is 
the dominant characteristic They 
last because they are made to last 
not to sell cheaply 
Contractors carry B. & B. Ropes 


from job to 
thin « 


job, spreading their cost 
er great tonnage. On freight 
and passenger elevators, the quality 
that makes for super-service, 
makes ! 


BRODERICK & BASCOM 


Louis a 
Warehouses: St 


also 


r eniety pins 


‘/ 


nd Seattle. 
Louis, 


great Railway Exchange Building, St. 
was recently taken out after 
6'% years of continuous service. Of 
course, another B. & B. Wire Rope 
took its place. 


Louis, 


There is a grade of .B. & B. Wire 
Rope best suited to every purpose — 
but of all wire ropes of every grade 
and make, B. & B. Yellow Strand is 
supreme in strength and stamina. It 
has one strand of yellow to distin- 
guish it 
Specify 
rope 


ROPE CO., ST. LOUIS, MO. 


Branches: New York and Seattle 
New York, Seattle 


B. & B. in 


requisition 


your next wire 


Agents in every locality 
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» Ready 
A New ee a New Subject 


BEHIND THE MOTION- 
PICTURE SCREEN 


By AUSTIN C. LESCARBOURA 
[ Vise se is the wonder book of the 
ake nto that marvel 


dv * ¢ hims are ma and where tl 
camera rewn 


preme I very step i 


. 
—_ ee the making of ’ 
=< photo-| lay 1s take 
up In proper turn, 
from the pl inning 
and ritng of the 
scenario to the pro 
jecting of the finished 
hin n the screen m 
the picture 


Talking pictures, natur 














al-color pictures, micr 
scopic pictures and al 

}| phases of the motion pi 
| J ture are treated upon in 
} wt) due tur This book is 
— printed on the highest 
— grade coated paper I 
contains 428 pages and 
ver 300 illustrations 

Bound in an attractive cloth cover Size 6'5 x 9 
$3.50; postage bc in the East, 20c to Chicago, 30c 

weet 


aa Sa 
? t Attractive Books Ever Issued 
Scientific American Publishing Co. 

233 Broadway New .: ork 


N twenty-one foreign countries Besse- 
mer Oil Engines are achieving a record 


f outstanding success. QGreat weight 
and strength yet simplicity in construc- 
tion- few parts to keep in normal rela- 
tion and wide adjustment for wear 
guarding of quality plus economy in first 
cost and upkeep—that is why Bessemer 
Oil Engines prove their worth everywhere. 

Write for catalog. 


THE BESSEMER GAS ENGINE CO. 
14 York Street Grove City, Pa. 


BESSEMER 
OIL ENGINES 




















Continued from page 436) 

perform. That is why their operations 
are fertile material for the movie ma! 

A) ples and the Cou t\ Avent” is a three 
reel production which concerns the efforts 
of the agricultural extension service to 

’ ert John Hanson, a real Marylai ad 
farmer, from an unsuécessful grower of 
|} farm produce into a successful producer 
of gh grade apples The remarkable 
success of this film has been largely due 
to the fact that the cast were real farm 
ers, oOo were photographed performing 
agricultural tasks to which they were 
LCCUSTOTIESt 

Unele Sam does not have to rent or 
build locations as he has the entire cour 
trv over which to stage his pictures hve 
national forest reserves furnish ideal set 
ngs for many of the structive films 
rel ne to forest conservation, forest fir 
ontrol, forest ranger activities and like 
enterprises connected with preservitior 
of woodland resources and the domestic 
lu t g operations Phrough co 
operatien of the motion pieture industry 

forest fire pore trypRtigy Vis 
staged during a period of three months 
hreughout California which was stru 
mental in saving from destruction thou 
sunds of treeg in the private and public 
forests 

The latest pictures completed cover 
such subjects as safeguarding the citrus 
fruits, poultry pests and their control, 
the lust days of the prairie dog, granite 
paving and curbing, the control of hog 
cholera, the Wichita National Forest and 
Game Preserve, the potato industry in 
America’s Netherlands, To Feed a Hun-| 


| lake; 


AMERICAN 


Uncle Sam—Motion Picture 
Producer 





gry World, agricultural forest resources, | 
the control of the pink _ bell-worm, 
the western cantaloupe industry, Why 
Eat Cottage Cheese? saving breeding 
cattle. the control of cattle parasites, 
the national forests as the nation’s play 
ground, logging timber for wooden ships 
and how they are constructed, meeting 
farm labor problems—-and many more 
Many of the furming enterprises or 
particular scientific processes filmed by 
Uncle Sam cover various periods and 
cycles so that in many instances it takes 
twelve months or longer to obtain all the 


descriptive negative essential for one pic- 
ture. The facilities provided by the 
or more agricultural colleges 
available for the staging, while most 
the private industrial, commercial 

manufacturing ure ready and 
to the government a helping 
preparation of its educational 
Under of 
complete and extensive scientific and prac- 


stute 


concerns 
willing give 
und in the 
circumstances 


ilms such 


ticul equipment it is not surprising that 
the Department of Agriculture is pro- 
ducing some of the most instructive and 


interesting pictures which have ever been 


exhibited 


Among the Mountains of Western 
Canada 
Continued from page 
Warned by 
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satisfving. 


sunnnit ridge of 

No 
Lake 
perpetually 
poppy coy 
yellow 
the ever-changing the 
while the avalanches and the alpine 
on Mt. Victoria linger long in mem- 
Within ¢ distance by trail 
flower-strewn Paradise Valley filled with 
the of waterfalls and surrounded by 
glacier-hung peaks of unusual grandeur. 


matter one may visit 
charm 

brilliant 
white and 


for 


and 
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Louise, its uty are 
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are a most effective setting 
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PATENTS 


F YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & = 
Co. for advice in regard to the best = 
way aining protection. Please 
etches or a model of your in- 
and a description of the 

explaining its operation. 





ol obt 
Se nad s 
vention 
device, 

= All communications are strictly con- 

= fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
300k on Patents is sent free on re- 
quest. This explains our methods, 
terms, ete., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 


contains Patent Office Notes. Decisions of 
interest to inventors and particulars of re- 
cently patented inventions. 
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year $5.00 
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U nited States and posses- 
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Foreign Postage 
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Scientific American Monthly 72c per year ad- 
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Canadian Postage 


Scientific American 75e per year additional 


Scientific American Monthly 36c per year addi- 
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The combined subscription rates and rates to 
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HOSE who want smooth, 

firm, non-crumbling leads 
select the matchless VENUS 

-perfect for exacting work— 
a comfort in drawing and 
writing. 


ne largest selling 


17 black degrees, 3 copying 
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throughout the 
American 
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The most interesting approach to the 
valley is over the Saddle with its splen- 
did outlook on Mt. Temple 11,626 feet. 
On the way one may climb Fairview 
which is only 9,000 feet in height, but its 
view of the snowfields and glaciers sur- 
rounding Lake Louise is exceptionally 
fine. On the right of the valley is 
the Mitre, 9,470 feet, a lively climb up 





cliffs of disintegrated rock requiring fre- 
quent testing of hand and foot holds. 
Now and then we had thrilling glimpses 
of the abyss into which we tumbled stones, | 
| the sound of whose fall never reached our 
j}ears. From the summit we viewed the 
| wild grandeur of surrounding peaks and 
| glaciers, and we watched the avalanches 
| sliding off the nearby ridgepole of Mount 
Lefroy. 

On the eastern side of Paradise Valley 
Pinnacle Peak rises 10,062 feet, with sheer 
precipices which were long unclimbed, | 
As we went westward through the Sel- 








kirks, we found that the scenery of Rogers 
Pass and the Ilecillewaet Glacier was} 
hidden by the new tunnel; but the hack- | 
ward view of the vast pyramid of Sir 
Donald, with Uto and Eagle Peaks, min- 
gling with the snowy cloud mountains of | 
the sky, is never to be forgotten 

At Vancouver we worked our way along | 
the tangled slopes of Capilano Canyon, 
following the remains of an old flume. | 
Magnificent hemlocks border the gorge 
and the thick growth of large ferns is a 
constant delight. A logging railway is 
bringing absolute destructon to the region 
und desolation is spreading toward 
Grouse Mountain. Shingles and laths are 
more valued than scenery, but such devas- 
tution will sooner or later affect the water 
supply of the region, Stanley Park is 
altogether delightful in sunshine, rain, or 
moonlight Giant cedars tower majestic- 
ally above a tangled undergrowth fes- 





tooned with moss. A thick carpet of ex- 
| quisite ferns grows in utmost profusion, 
ind scarlet lilies and delicate sprays of 
rose-red huckleberries enliven the ver- 
idure. Low arching maples form fairy 
grottoes with many a setting suggestive 
}of the opera. There is a peculiar charm 
jabout the quiet city of Victoria with its 
flower-embowered bungalows and the va-| 
ried evergreens of its ocean park. Across | 
the straits of Juan de Fuca the Olympics 
linger rose and purple in the twilight like 
the mountains of Japan. 


The Topical Lamp Post 


(Continued from page 425) 


much attention that promoters who} 
noticed that the seals attracted sightseers, 
started a summer resort there. One of 
the most distinctive things about Seal 
Beach is a concrete street lamp post, 
with three seals at the top. These seals 
are standing upright, as real seals some- 
times do, and on their heads is a frame 
which supports an octagon bulb shield of 
tinted glass. These posts are to be found 
on both sides of the long paved prome- 
nace which is a replica of the boardwalk | 
at Atlantic City. 

San Gabriel, where the historic old San 
Gubriel Mission is situated, has recently: 
emphasized the historie value of the Mis-’ 
sion by installing street lamp posts which 
carry out the Mission idea in architecture 
in an excellent manner. The post is a 
modest affair, with a crossarm supporting 





| i bell-shaped globe at each end, carrying 
fout the Mission scheme effectively 
Alhambra, a city not far from San Ga- 
| briel, adds to the historic value of the 
| Mission, and symbolizes the King’s High- 
way by installing all along the King’s 
Highway through the city a lamp post 
with a Mission arch at the base, in which 
is stamped a Mission bell with a star and 
crescent below it. The base of this post 
accentuates the Spanish or Mission type 
of architecture with great faithfulness. 
The Shriners of Los Angeles, carried 
the symbolic street lamp post idea one 
notch further when they erected Shrine 
Auditorium. All along the street in front 
| of the Auditorium they erected steel posts 
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Those who pay tribute to the creation 
of men’s skill find in the exquisite work nan 
ship of a Colt Automatic Pistol or Colt Re 
volver the sorre reasons for pride in its posses 
sion as does the jewel collector for a flawless 
gem. 


In every field the name cf some one product 
always stands forth, establishing a standard ef 
quality by which all others are measured 


In the fire arms field 
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for the uttermost perfection in fire arms. 


For simp icity of construction —dependabi ity 
of action ~ certainty of results —the product oi 
COLT'S fa-tories is universally acknowledged 
“the proven best by every test.” 
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COLT prctection — “the best that money can buy 
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Every Home Needs 
Saw Most Carpenters Use 


“pon, this saw 1s part of your education. 
It will give you the practical experience you 
need to develop the talent that’s in you. 

“Another thing, son—this saw is balanced, 
sharpened, and set as accurately as a delicate 
instrument is adjusted. And with proper care 
it will stay that way. 

Disston Saw holds its set and cutting 
edge under all working conditions. That’s 
because it’s made of Disston Crucible Steel, 
tempered and hardened to meet exactly the 
requirements of hand-saws.” 


The 


* * * 





Hand Saws are made various 
a saw to meet each specific require- 
ment. Sold by dependable dealers everywhere. 

Write for Disston Booklet on Saws— it 
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ut the top of which the Shrine emblem | 
wus worked out in electric sign fashion, 
the entire face of it being dotted with | 
small electric light bulbs which carefully | 
trace out the Shriners’ emblem in the 
darkness. This is one of the most dis 

tinctive of the symbolic lamp posts to be 
found in southern California, and its 
value from a publicity standpoint, like all 


the others, can scarcely be questioned. 
Plant Growths That Shed Light 
(Continued from page 
The mycelium of the hymeno- 
this species is not luminous even 
active. 
other hand, the sclerotia 
tuberosus are said to be 
and the writer has observed that 
mature hymenophore of Panellus 
styticus may be luminous when the young 
not. NXylaria Hyporylon is re- 
ported luminescent when growing natur- 
ally but not in pure cultures, which may 
possibly be due to the association of pho- 
togenie bacteria or other light-producing 
organisms, 


The 


427) 


disappears, 
phore of 
when 

On 


mnost 
the 


(ymnopus 


of | 
lumi- 
Nous > 
the 


ones ure 


most notable of the luminescent 
fungi is probably Monadelphus illudens, 
or the “Jack-my-lantern” a large, 
orange-colored, poisonous mushroom, which 
occurs through the eastern United States 
from mid-summer to late autumn in 
showy clusters about dying trunks and 
stumps of deciduous trees. The clusters 
ure sometimes very dense and the individ- | 
ual caps over 6 inches across. One found | 
by a farmer near Oxford, Ohio, measured | 
*) inches in circumference and 15 inches | 
in height, and contained between 200 and | 
Hw) fruit-bodies. 

A few late in August, I} 
was fortunate enough to find several | 
bushels of this fungus in a piece of wood- 
lund east of Bronx Park, 
material was used in chemical analysis 
und experiments to determine the char- 
acter and effect of the poison on frogs and 
turtles. It was feund to paralyze the 
nerves controlling the action of the heart, 
and to cause nausea, vomiting, and 
diarrhoea. 


| Tiny Creatures That Make Bad Water 


(Continued from page 


years ago, 


of which | 


| 
| 
| 
most | 
| 


427). 
drinking water, 
grassy “hayey” 
odors are, in the main, caused by the 
growth of the algae, the worst of these 
being the characteristic “pig-pen” odor re- 
sulting from the abnormally large growth 
of certain of the filamentous species, and 
thought to to the high nitrogen 
content of bodies of these forms. 
of 
of 
by 


odors of 


the 


The aromatic 


together with or 


be due 
the 
the 
and 
produced 
numbers of the 
animals. These 
tustes are the results either of the growth | 
of the disintegration of the tiny | 
creatures, | 

With the growth of some of the noxious 
protozoan forms certain organic oils are 
liberated from the body which may im- 
part to the water a flavor distinctly dif- 
ferent from that due the oils which 
may he disseminated from the body 
after the death and _ disintegration 
of the animal. Furthermore, odors and 
tustes sometimes differ in qualiy, as their 
intensity changes. Thus an odor or flavor 
which may innocuous, even pleas- 
ent in stronger amounts. In many instances | 
but faintly detected, often dis- 
ugreeable even nauseating when pres- 
ent in stronger amounts. In many instances 
these odors and tastes are characteristic 
of the organisms producing them, and 
the kind, or species, of the offending or- 
gunism, can, therefore, sometimes be de- 
termined upon the criterion of odor or 
taste alone. The amount of what may 
be termed protozoan oil required to pro- 
duce an appreciable odor in drinking 
water is, in extremely small. 
Thus the oil occasioned by Synura (Figs. 
5 and 6) can be readily detected when di- 
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unicellular 


or odors and 


to 


be or 


becomes 


or 


some cases, 


| at 


| monas. 





April 17, 1920 


luted in water to the extent of one part 
in 25 million! That this oil is of remark- 
uble intensity of odor will be appreciated 
when it is stated that oil of tansy, which 
is intensely penetrating, does not give off 
a sensible oder when diluted with more 
than one million times its volume of 
water. Oil of peppermint, however, can 
be recognized by its odor in a water di- 
lution of one part in 50 million. 

Preventives of the growth of the flavor- 
producing protozoa are much more to be 
than reagents which kill the or- 
ganisms after they have put in their ap- 
pearance. Killing the creatures does not 
once remove the objectionable flavors 
which they impart to water; in 
may even intensify the evil by 
assisting in the liberation of a greater 
number of the oil globules, at one time, 
from the disintegrating dead bodies. Fil- 
tration by special means, and aeration 
of the contaminated water must then 
resorted to. By checking the undue in- 
crease of these forms, either by natural 
or artificial means, odors both of growth 
and of disintegration are at once pre- 
vented, and the need of special filtration 
and aeration dispensed with. 


desired 


many 
it 


Cuses 


The protozoa (Greek: protos, first; 
soon, animal) are largely purely micro- 
scopic forms, though some of the larger 
species like Dileptus gigas (Fig. 13), 
and Bursaria truncatella (Fig. 11), and 
a few others are faintly visible to the 


unaided eye if a small quantity of water, 
containing large numbers of the creatures 
held between the eye and the light. 
Some of the minuter forms, those classi- 


be 


fied among the Mastigophora, or Lash 
Bearers may even be as small as 
two micra in Ingth, which is approxi- 
mately one-fifth the size of the single 
Uroglena shown in comparison with a 


human hair in Fig. 1. An individual pro- 
tozoan body consists of a single cell, pro- 
vided (in the case of the free-living, non- 
parasitic forms) with various character- 
istic organs of locomotion, or food-getting. 
Those concerned in pollution of drinking 
water belong mainly to the order Masti- 
gophora, or Lash Bearers, an order which 
includes a vast host of the minuter spe- 
the protezoa. The Sarcodina, or 
Sarcode Bearers seem never to be present 
in troublesome numbers, nor do the Suc- 
toria. The ciliates occur frequently in 
dense masses, more often in foul waters. 
and one species, at least is troublesome in 


cies of 


drinking waters (Bursaria_ truncatella, 
Fig. 11), producing a fishy, or salt marsh 


odor and flavor. 

Cryptomonas, 
to the water 
which, not at 
often agreeable 
objectionable as 
ganisms 


in small numbers, gives 
a faint violet-like fragrance, 
all unpleasant, and indeed 
at first, rapidly 
the numbers of 

Fig. S shows 
Cryptomonas ovata, 
in pond or river waters. It possesses two 
broad lateral bands containng chlorophyll, 
or green coloring matter, and termed chro- 
matophores. A pair of short flagella arise 


becomes 
the or- 
a com- 
common 


increase, 
mon species, 


from the anterior end of the body. A 
very large number of these forms in res- 
ervoirs impart to the water a grayish 


green color, giving it an unsightly appear- 
ance, This species is one of the larger 
among the flagellates, often reaching a 
length of over 60 micra. Its normal size 


is 45 to 50 micra. 
Another organism, producing a frag- 
rance like that of violets, when present 


in the water in small numbers, is Mallo- 
As the numbers increase a very 
disagreeable fishy odor and flavor is im- 
parted to the water, particularly when 
the dead bodies of the individuals are 
undergoing disintegration. A frequently 
encountered form (not yet given specific 
appellation) is shown in Fig. 10. In this 
form the chromatophores are yellowish, 
and narrower than in Cryptomonas. The 
body is elongate, and is enclosed in a 
thin, hyaline membrane, composed of im- 
bricate, roughly hexagonal plates, each 
of which bears a long slender spine. The 
animal progresses rather slowly through 
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Under the gums is where pyorrhea 
starts. Pyorrhea destroys the tooth 
foundation—the bony sockets which 
hold the teeth in place. 


The teeth may be white and free 
from decay. But if the germs of 
pyorrhea have infected the gums 
and root sockets, your teeth may 
loosen and fall out or have to be 
extracted—because their support- 
ing foundation is gone. 


So it is vital to keep your gums 
healthy—and to restore them to 
health if they bleed easily, are soft or 
tender, have begun to recede. 


Pyorrhocide Powder was com- 
pounded for the specific purpose of 
maintaining and restoring gum health. 
In addition to its ingredients which 
keep the teeth white and clean, 
it is medicated with Dentinol, a 
germicidal and healing agent widely 
used by dentists in the treatment of 
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stimulates their blood circulation, helps 
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dollar package 
contains six 
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the water, drawn forwards by the lashing 
of the single flagellum, located at the an 
terior extremity of the body. 

Among the most troublesome of the 
protozoan polluters of water must be in 
cluded Uroglena. Uroglena americana 
(Fig. 2) is a colonial form, composed of a 
multitude of independent organisms all 
held together in a symmetrical mass by 
a globular or ovoidal body of gelatinous 
consistency, the matrix. The individual 
organisms are ranged about the outside 
of the mass with their anterior ends, 
which bear the flagella, projecting out 


ward. Although thus held together, each | 


individual is capable of living an inde 
pendent existence, there being no physio- 
logical connection between the members 
of the colony. The whole colony is im 
pelled through the water with a rolling 
motion, by the beating of the numerous 
flagella. Fig. 3 shows an_ individual 
Uroglena, such as may often be seen, sep- 
arated from the colony. Apparently this 
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EEN'S Run ! 


Fire Brick — 








organism as often leads an independent 


existence as a colonial one. When indi- | 


viduals are thus found solus, it can be} 
seen that the body is capable of being al- 
tered in shape, apparently at will, and} 
that all individuals are not the same size. | 


| The flagella are always two in number, of 


unequal length. The minute size of this] 
species is indicated in Fig. 1, where a | 
single individual and a human hair, both | 
magnified to the same extent, are shown. | 
Synura is also a colonial form, resem 
bling somewhat the preceding species in 
its communal organization. The colony | 
(Fig. 5) is composed of from 385 to 5D | 
individuals, held together, not by a gela | 
tinous matrix, but by delicate, transpar 
ent, stalk-like processes arising from the 
posterior extremities of the animals. The 
whole colonial ball progresses through 
the water in an irregular path, rotating 
on its axis, first this way and that, due to 
the propulsion of the numerous flagella. 
The colonies are not always symetrically 
globular, and may also vary in the num 
bers of component individuals. Each 


| member of the colony, or zoéid, is en- 
|} closed in a delicate membranous envel 


ope, and bears two flagella of unequal 
length (Fig. 6). On each side of the 
body is located a broad, crescentric chro 
matophore, or yellowish brown hue. The 
normal length of the body is 30 micra 
Solitary Synurae are often encountered, 
but apparently the colonial habit is much 
stronger in this species than in Uroglena. 
Synura, in large numbers, gives to the 
water an odor like that of fresh cucum 
bers: a distinctly bitter taste; and often 
a brownish, or muddy appearance. 
Dinobryon, represented by Dinobryon 
sertularia (Fig. 9), is also a colonial spe 
cies, different in structural organization 
from either Synura or Uroglena. Each 
member of the colony is encased in a 
tough, transparent, vase-like case, called 
a lorica, through the open distal end of 
which the long body flagella project. The 
length of each lorica is usually from 18 to 
»5 micra. The body of the animal does 
not fill the lorica, but is withdrawn for 
protection, well within it, being normally 
about 10 to 15 miecra in length. While 
there is no organic connection between 
the bodies of the various members of the 
colony, yet the individuals seem never to 
be able to live long after having been 


torn apart. Dinobryon develops rapidly | 


in ponds and reservoirs, where it imparts 
to the water a fishy, or sea-weedy odor 
and taste. 

In Peridinium (Fig. 14), of which there 
are several species, the body is armored 
with a series of polygonally shaped plates, 
which are transparent and reveal the yel 
lowish, brownish, or greenish color of the 
body within. Two flagella are present, 
arising from a furrow which encircles the 
body. The body is ovate in form, with a 
flattened ventral surface, and an arched, 


lor domed, dorsal one. Waters containing 


liarge numbers of Peridinium are grayish 


and cloudy looking, give off a fishy odor 


and possess a taste sometimes like decay- | 
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ing fish, or more often like stale clams. | 

Glenodinium is one of the smaller of 
the water polluters, being normally about | DURAND 
20 micra, or less, in diameter, The form 
is roughly globular, or slightly flattened, 
va the bniy encined by a deers wel STEEL LOCKERS 
defined median furrow (Fig. 4). The 
Ihuly is enclosed in a delicate cuticle, 


ch shows no markings nor plates and 
bears a single, long, vigorous flagellum 
arising from the furrow in the middle of 
the body This species is one of the less 
noxious forms, and when present in large 
numbers gives to the water a rather weak 


fishy oder and flavor, 
Kualena sanguinea (Fig. 7) develops 
hut rarely in reservoirs, being usually 
fined to ponds and feeble streams. It 





| vives to the water a pinkish or sometimes 
deep red appearance, and when disinte- 

|} crating, a strong fishy odor and taste 

Another form, Huglena haematodes 
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(Fig. 15), is sometimes associated with 
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|} Most of the troublesome smaller flagel- 

f V | ? lates succumb to even a slight trace of 

QO a ue copper sulfate in the water. Thus 
bd is killed f 


|} |} roglena is by four-tenths of a 
pound of crystals in a million gallons of 
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hed over half a century. Correspondence 
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Over 24,000 South Bend Lathes in use 


For the Machine 
and Repair Shop 
LOW IN PRICE 
iS in. to 24 in, swing 
Straight or Gap Beds 


Send for free catalog giv 
“= prices on entire line 


South Bend Lathe Works 


421 Madison St., 
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SCIENTIFIC AMERICAN 


protozoa, when once found and encour- 
aged to develop, will obviate the neces- 
| sity of killing the organisms by artificial 
means, and of calling into requisition 
special treatments to destroy the odors 
| and tastes of the disintegrating animals. 
It is believed that the further study of 
| the part which the carnivorous ciliate 
| forms play in the reduction in numbers of 
the smaller protozoa, will prove to be 
profitable from the standpoint of reser- 
voir water purification. 


Two Great Organs 
(Continued from page 428) 
,conical portion of the pipe, this portion 
being known as the foot. The bulk of the 
pipe is above. The column of air whose 
vibration produces the sound and whose 
effective length determines the pitch is 
measured from the plate ED up to the top 
of the tube if the tube is open at the top, 
but up to the top and back to ED if the 
}top is closed. ED represents a plate or 
| diaphragm which extends nearly across the 
| pipe. The air rushing out between D and 
B strikes agaimst the upper edge C of the 
slit represenied by the opening between 
Cand B. The result is that the air above 
ED is put into vibration. The law 
governing such pipes is that halving the 
effective length raises the pitch exactly 
one octave. Naturally, this means also 
that doubling the effective length lowers 
ithe pitch one Gctave. A very low note on 
ithe great Philadelphia organ is produced 
| by pipes 32 feet long. 
jto the open Diapason register. If this 
pipe were halved, the octave above would 
be produced; if halved again, the next 
octave above, and so on, by halving the 
effective length, the successive octaves are 
produced. 

The reed pipe is a different affair. There 
is a pipe and a reed inside it. This reed 
may itself be in pipe form; that is, it may 
|consist of a metal tube whose front has 
been more or less cut away and of a tongue 
of metal secured at one end and adapted 
to vibrate in or against the metal of the 
tube. A common mouth-organ—the har- 
monica—contains metal tongues of the 
same general character. The enveloping 
pipe—the reed pipe proper—may be of 
metal or of wood. If the tongue does not 
strike the reed but only the air, it is called 
a free reed. 

A stop is a series of pipes whose quality 
is alike. There may be many or there 
may be few. Quality of tone is, from a 








One of these belongs 


|scientific point of view, dependent upon | 


|the number, distribution and relative in- 
ltensities of the overtones. This seems to 
|be an assured result that will not need 
| modification by further investigation. As- 
}suming it to be absolutely true and ade- 
|quate, one learns that the notes of any 
instrument whatever may be successfully 
|imitated, provided we can arrange to have 
just the right set of overtones, whether 
the whole combination is got from a single 
instrument or not 
however, to provide for the proper over- 
tones by the material used in making the 
There 
is probably no equal to the possible varia- 


It is generally easier, 


sound, its shape and dimensions. 


tions of the quality of organ pipes, since we 


are free to select the materials, ete. There 
is thus a continual oppurtunity for inven- 
tion. Here we have quality in respect to 


its possibilities from the standpoint of t! 
builder. The ha 
opportunity for developing new and pl 1h 


organ organist also 
ing qui lities by combining stops. 

\ group olf stops constitutes one of tl 
subordinate organs into which great iy 


struments like this Philadelphia affau 
may be divided In general, each manual 
controls an organ But in such cases as 
that of this giant instrument, where ther 


are eight separate organs, one or more ol 
the manuals may control two organs 
Thus, at Philadelphia, the great and the 
chorus organs are played from one manual 


The top bank of keys operates the choir | 


lorgan; the next bank lower, the great 
jorgan; the third, the swell organ; the 
|fourth, the solo organ; and the fifth, or 





There is a new, scientific tooth paste 
used on miillions of teeth today. You 
see them everywhere glistening teeth, 
conspicuous for their beauty. 

Leading dentists all over America are 
urging its daily use. Over 6,000 people 
daily, on the average, write us for a trial 
tube. 


Soon or late all careful people are 
bound to join these users. But this is 
to urge you to learn at once what this 
new method means. 


To End the Film 


The purpose is to end the film—that 
viscous film which coats the teeth and 
causes most tooth troubles. 


You can feel this film. It clings to 
teeth, enters crevices and stays. The 
ordinary tooth paste does not dissolve 
it. The tooth brush does not end it. 


Get this free tube and let your murroi 
show you Pepsodent effects. 


Pepsodent is based on pepsin, the 
digestant of albumin. The film is albu- 
minous matter. The object of Pepsodent 
is to dissolve it, then to day by day 
combat it. 


A new discovery has made pepsin 
possible. Pepsin must be activated, and 
the usual agent is an acid harmful to the 
teeth. But science has now found a 
harmless activating method. And now 





6,000 More People 


Every Day Start Saving Teeth in This Way 


All Statements A pproved by High Dental Authorities 


So month after month it remains there, 
causing stain and tartar and decay. 

Film is what discolors—not the teeth 
lt is the basis of tartar. It holds food 
substance which ferments and forms acid 
It holds the acid in contact with th 
teeth to cause decay. 

Millions of germs breed in it. They, 
with tartar, are the chief cause of pyor- 
rhea. All these troubles are constantly 
increasing, despite the wide use of th- 
tooth brush. And film is the major 
reason. 


Dental science, after years of searching, 
has found a way to combat film. Able 
authorities have proved its efficiency by 
countless careful tests. 

It is now embodied in a dentifrice called 
Pepsodent—a tooth paste which meets 
every dental requirement. And a 10-Day 
Tube is being offered to let everyone see 
what it does. 


Watch Your Teeth Whiten 


this efficient film combatant can be every 
day applied. 

Pepsodent combines with pepsin two 
other great modern requirements Able 
authorities have for years recognized its 
merit. So it embodies all that modern 
dentistry sees need fot in a tooth paste. 
It is believed to do the utmost that a tooth 
paste can accomplish. 

Compare this new-dey method with 
the old. Then let the clear results decide 
what is best for you and yours 





Pepsaden 


REG.U.S. 


Look in Ten Days 
Make this ten-day test Note 


how clean teeth feel after using. | 
Mark the absence of the slimy 

film. See how teeth whiten as the ; 
fixed film disappears. In ten days 
let your own teeth tell you what 


is best. 


PAT. OFF 





The New-Day Dentifrice 


Now advised by leading dentists 


Druggists everywhere are supplied with large tubes 


Ten-Day Tube Free 


PEPSODENT CO 


292. 1104 S W, . ’ 1 on tj 











The Measure of Progress 


cause there seems little hope 
for improvement. 


The progress of the past, 
as well as that of the future, 
is measured by criticism—for 
criticism exists only where 
there faith m ability to 
improve. 


The intricate mechanism of 
telephone service is, under the 
most favorable conditions, sub- 
ject to criticism, for the reason 
that it is the most intimate of 
all personal services. 


We do not criticise an ox 
cart or condemn the tallow 
dip, for the simple reason that 
they are obsolete. During the 
reconstruction period through 
which our country is now 
passing, if the public does not 
criticise any public utility or 
other form of service, it is be- 


The accomplishment of the 
telephone in the past fixed the 
quality of service demanded 
today; a greater accomplish- 
ment in quality and scope of 
service will set new standards 
for the future. 


) *' AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
y AND ASSOCIATED COMPANIES 
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600 octavo pages. 253 specially i, engravings. 
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bottom bank, the echo organ. The second | provides for the orchestration of the various 





bank of keys, as already said in effect, | stops. 

operates also the chorus organ; the solo A special feature of this magnificent 

|manual and also the echo manual may |instrument consists of the vox humana 

either be used to play the ethereal organ. | pipes in the echo organ. A vox humana 
Kkach manual begins, on the left, with }stop of single pipes is no novelty; but at 

C (natural). Similarly, the ° pedal key- Denver, it is possible to go beyond the solo 

board starts with C. These initial C’s| voice and give a full quartet of voices. 





two octaves below | This is claimed as a unique feature. 


However, 


correspond to a note 


middle C of the ordinary piano. 


the pipes of a stop may not correspond| Trailers in Texas Oil Fields and 
to the pitch indicated by the keys and Washington Forests 
pe dals For example , the lowest note in Continued from page 430) 


the pedal key-board is C two octaves below | 


wholesale grocers and the great metro- 


standard middle C But the big 32-foot : 4 : 
. politan milk companies are also standard- 
pipes which may be brought into action |* . 3 2 , 
, | izing their hauling with short-wheelbuse 
after drawing the right stop lever or rod, | , . : . 
; ' . motor trucks and semi-trailers. Some of 
give the C which is four octaves below 7 F ; 
the large industrial plants which have 


middle C of the Similarly, there 
are stops which when played yield notes an 
higher than what the keyboard | 


mine, . . 
— widely separated departments inside the 


sume factory yard are using trucks and 
; : ; tractors for hauling from one vi e 
lindicates \ll this is really simplification, | vat sania 5 1 one department 
jas the simple drawing of a stop lever gives , r . 
ee oF Let It In the lumber business, both in hauling 
aes ea. . : 
sal sier Geeta: ton from the woods to the mill and from the 
l CCCSSI Ce nici 0 ( : s . 
; — Cal I ‘ ' lumber yard to the building job, the num- 
7 " fe 7 : on es =a s pene | ber of trailers in use constantly increases, 
ard th . fe my a vans This was one of the first fields to take 
V1 l le 32- oo . . s . . 
It Wt | up the trailer hauling principle and it 
ae P&T | promises to be the first that is completely 


octave 


above or below as 


would be an 


octaves 








for example, 
base 


seen from the foregoing, 


haps, that ‘0 boards, a “ ee equipped with trailers. Illustrations 
—_ rr peda - standart — ay" om show the use of truck and trailer com- 
with the @ which is two octaves higher!) inations in handling both rough and 


32-foot C his means then that 
boards are 


8-foot C, 


than the 
all these 
with an 
dividing 32 


. | finished lumber. The logging outfit shown 
Se | is operated in South Prairie, Washington, 

_ : : and has dene very good work. The length 
Chere are five full of the haul, at present, is about. two 


twice by 2. 


octaves plus one key to each manual. | wiles of @hich seme tele Gimmennenena 
That is, they all begin and end on C} plunked. The steepest grade is 15 per cent 
natural As each octave contains 7 white and the average grade for the hill, which 
and 5 black keys, the several manuals will} j. one and one-half miles long, is 9 per 
each have 61 keys. The pedal board cont. Leads are heeled dowa bit. Ee 
contains about two and one-half octaves, | cent for shortage of railroad cars, “thts 
beginning with C natural and ending with truck has not lost a single day since it 


G natural. As the highest standard note 
on the manual boards is five octaves higher 
than an S8-foot C, the effective pipe length 
for a mouth pipe may be expected to be 
found by dividing 8 feet five times by 2. 
We should then get 3 inches. 


started to work. As high as twelve trips 
per day have been made, but the average 
| will be about eight or nine, 


A Molding Machine Which Throws 
the Sand 


The smallest 
length of pipe in the Philadelphia organ is 
said to be 44-inch. Apparently, its pitch 
is just two octaves the standard 
final C manuals. 

In this great organ, 179 of the speaking 
understood to be 


| T will be possible before long to pour 
a casting without the use of a mol, so 
rapid are present advances. We have 
molding machines which are the work of 
several molders and now we have a 
sand throwing machine for filling molds. 
The experienced molder knows the effect 
and the practical value of throwing the 
sand in place, a handful at a time. So 
thrown, the sand needs no further ram- 
ming. A machine to do this more ex- 
peditiously and with equal precision has 


above 
on the 
stops are composed of 
mouth pipes and 53 of reed pipes. 

The names of stops refer in general to 
the quality of the tone and not to the pitch. 
The open diapason is perhaps the stop 
| which may be regarded most characteristic 
of the pipe organ. The dulciana is, or may 
| be, a stop composed of mouth pipes of small 





idiameter, yielding a sweet tone. Reed | been designed, and, after passing the test 
stops may have such names as clavion,| of several months’ experience in some of 
|hassoon, oboe, etc. These are supposed to} the Chicago foundries, has been put on 


the market. 

The sand is thrown into the mold with 
considerable force by mechanical means, 
Hence a large quantity can be handled in 
Latin suggests. a unit of time, so that finished molds 
should be turned out quickly. Obviously 
the density of the ramming can be regu- 
lated by controlling the speed of the im- 
peller. The essential element of the ma- 
chine is the throwing head, which is 
mounted on a double-jointed arm, allow- 
square at the big end and tapers to 6 inches |ing it to be swung into any required po- 
t the other end. It is made of pine and sition over the mold. This head is con- 
weighs 1,250 pounds. The effective length | nected by a shaft to an electric motor 
of the smallest pipe is °4-inch. As 34-inch | which runs at a high speed. It is cast 
is obtainable by dividing 32 feet by 2°, | with three arms, on one side of which is 
we conclude that the two musical notes|a pair of brackets, to which the impeller 
produced are 9 octaves apart. The little | is bolted. 


lindicate that the quality of tone is the same 
jas or similar to that of the corresponding 
|musical instrument. The vor humana is a 
lreed stop supposed to resemble in quality 
jthe human voice, as the 

In Denver is a great instrument which is 
understood to have upwards of 
$80,000. There are four manuals and 229 
stop keys. The largest pipe has an effec- | 
| tive length of 32 feet and belongs naturally 
to the pedal register. It is 40 





cost 


inches 1 


pipe is of metal, has the diameter of a When in use, the whole of the head is 
straw and weighs half an ounce. |} enclosed in a combination cast-iron and 

In addition to the notes properly be-| sheet-iron hood. The sand, entering from 
longing to a pipe organ, the Denver in-| a chuté at the top, is violently ejected by 
strument possesses apparatus capable of | the rapidly revolving impeller through a 
producing such percussive effect: as are hole in the underside of the hood. For 


ordinary gray iron, a suitable speed is 
from 1,200 to 1,400 revolutions a minute; 
for steel castings ‘a higher speed is re- 
quired. The sand may be rammed at 
varying densities over the different parts 
of the pattern by passing the head slowly 
or quickly over the parts. Two standard 
types, one a tractor, the other stationary, 
are constructed. 


suggested by such names as harps, chimes, 
xylophones, Glockenspiels, vibrating bells, 
jsleigh bells, 
| There is an automatic organ plaver 
|which may be used upon oceasion when a 
| skilled organist is not available. This 
| player may be operated in connection with 
music rolls as with the ordinary 
piano players. A second roll 


drums. 


paper 
automatic 


. 








